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Abstract
This study explores the growth experience of the small-island economies of the South 
Pacific, using Fiji and Tonga as case studies. The starting point is the traditional 
neoclassical growth-accounting framework but this is extended to capture the 
contributions of increases in factor inputs and factor productivity to economic growth. 
The growth contribution of improvements in the quality of labour is quantified and the 
relative contribution of net national saving and net capital inflows to domestic capital 
accumulation and economic growth are estimated.
Most of the time-series data required for a sources of growth study are 
unavailable so that appropriate methodologies had to be developed to estimate annual 
series for the relevant variables. The conventional 'perpetual inventory method' for 
capital stock estimates is modified into a methodology that is deemed appropriate, 
theoretically sound and reasonably practical for generating the required series of 
aggregate net capital stock and fixed capital consumption.
Fiji and Tonga, typically of the islands, experienced moderate growth in 
domestic output but whereas Tonga's growth in total factor productivity was positive, 
Fiji's was negative. In Fiji, the growth contribution of increases in capital stock was 
smaller than the contribution of increased labour, whereas in Tonga, the growth 
contribution of increases in capital stock was larger than the labour contribution. Net 
national saving contributed relatively more than net capital inflow to net investment, 
and thus to economic growth in Fiji; in Tonga the opposite was the case. Tonga’s 
domestic saving has long been negative, but the inflow of current transfers, especially 
private remittances, contributed to high national saving. Improvements in the quality of 
the labour force in the two economies were small. Educational improvements 
contributed more to improvements in the quality of the labour force and thus economic 
growth than improvements in health. The marginal product of capital is higher in Fiji
than in Tonga and so was the average product of labour until 1985. Tonga has been 
more capital-intensive than Fiji since the 1970s. The trend of capital-labour ratios in 
Fiji showed a change from capital-intensive towards more labour-intensive production 
in the 1980s.
The low and even negative growth of total factor productivity in the two island 
economies may be partly explained by the failure of economic policy to create an 
environment for efficient production. The two island economies were highly protected 
and regulated with Fiji attempting to become a centrally planned economy with 
industrialization behind tariff and non tariff barriers as its main objective. 
Entrepreneurs thus could not operate effectively. The two island economies both have 
the problems of smallness including exposure to similar severe external shocks and 
constraints. Their different economic performances tend to support the view that 
domestic economic policies are the main determinant of economic development.
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Chapter 1
Introduction
During the past forty years, as former colonies became independent, the number 
of small independent developing countries multiplied. Among some 195 independent 
countries today, 128 countries have a population of more than 1 million, 67 have a 
population of less than one million, and of these 59 have less than five hundred 
thousand people. Small island economies represent a significant component of these 
small countries and the South Pacific is one of the areas where they are concentrated.
Table 1.1
World countries and territories classified by population size
Group of 
countries
Number 
of countries 
and
territories
Range of 
per capita GNP 
1988 
us$
Countries with more than 5 million people 91 120-21,050
Countries between 1 and 5 million people 37 240 - 23,770
Countries between half and 1 million people 8 190- 3,920
Countries between 100 and 500 thousand people 30 290- 11,070
Countries with less than 100 thousand people (micro-states) 29 460 - 13,540
Sources: World Bank, The World Bank Atlas, The World Bank, Washington DC, 1989; World
Bank, The World Tables, 1990-91 edition, Johns Hopkins University Press, Baltimore, 1991; and 
Asian Development Bank, Key indicators for developing member countries of the ADB, Manila 
1990.
The rates of growth of GDP and per capita GDP have varied among small island 
economies. Many small islands have achieved impressive rates of economic growth 
which accelerated their level of development and standards of living1. Malta, for
1. For the purpose of this study, standard of living is represnted by the level of per capita 
consumption; level of development by per capita GDP; economic growth by percentage change in 
domestic output At the early stage of the thesis, until fixed capital consumption is estimated in the 
empirical aspect of the thesis, domestic output refers to gross domestic product at factor cost.
2
example, with a population of 350,000 was one of the most rapidly growing countries in 
the world between 1965 and 1990, with a GDP growth of more than 7 per cent (World 
Bank 1992). On the other hand, the growth rates of most small islands in the South 
Pacific have varied with the result that their standards of living are either stagnating or 
declining (Table 1.2).
Table 1.2
Growth in selected small island economies
(percent)
Average annual Average annual Average annual
Country population growth rate growth rate of
growth of real GDP real GDP 
per capita
1980-89 1980-1989 1980-89
Selected small islands - South Pacific 
Cook Islands 0 .0 5.7 5.7
Fiji 1.3 1.5 0 .2
Kiribati 2.3 1.8 -0.5
Solomon Islands 3.5 4.3 0.8
Tonga 0.7 3.6 2.9
Vanuatu 3.0 1.9 -1.1
Western Samoa 0.5 0.1 -0.4
Selected small islands - other regions 
Antigua and Barbuda 1.4 5.4 4.0
Bahamas 2 .0 4.5 2.5
Dominica 1.3 4.4 3.1
Grenada 2 .0 5.2 3.2
Iceland 1.1 3.0 1.9
Malta -0.7 4.9 5.6
St Kitts and Nevis -0.3 4.9 5.2
St Lucia 2 .0 4.3 2.3
St Vincent and the Grenadines 1.4 5.7 4.3
Sources: National Centre for Development Studies, South Pacific and Social Database, Australian
National University, Canberra, 1991; World Bank, World Tables, 1990-91 edition, Johns
Hopkins University Press, Baltimore, 1991.
Growing interest in small economies
When rapid decolonization after the second World War led to the creation of a large 
number of small countries, interest in their economic development problems grew.
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Since the 1950s, discussions of the problems of smallness have taken place in various 
forums. A key contribution was made at the Lisbon Conference organized by the 
International Economic Association in 1957 (Robinson 1960). Since then, the principal 
discussions have included the series of seminars on the problems of smallness convened 
at the Institute of Commonwealth Studies, London (Benedict 1967), the Barbados 
Conference conducted by the Institute of Development Studies, University of Sussex in 
1972 (Selwyn 1975), a study of assistance that could be provided by the United Nations 
and its agencies to small countries (UNITAR 1971), a Centre for Development Studies 
of the Australian National University conference in 1979 on the issues of economic 
development in the island states of the Pacific and Indian Oceans (Shand 1980) and a 
Commonwealth Secretariat Marlborough House Conference in 1981 on the problems of 
small economies (Jalan 1982).
The definition of smallness was, of course, a concern of these discussions. 
Kuznets (1960) defined a small nation as an independent sovereign state with a 
population of 10 million or less. This definition seemed appropriate at a time when 
there were few independent countries with populations smaller than 10 million. As 
more small independent economies emerged, Demas (1965) suggested that the cut-off 
point between large and small should be reduced to a population of five million. The 
marked differences between economies of one to five million population and those with 
less than one million people, however, resulted in the further delineation of countries 
with populations of less than 1 million as having distinct economic problems. This is 
the cut-off point adopted in this study, which hence does not include Papua New 
Guinea.
Kuznets (1960) recognized that population was the critical size criterion for the 
economic analysis of smallness. At the Marlborough House Conference in 1981, Jalan 
(1982) proposed a classification of small countries by a composite index of population,
4
land area and total GNP (as proxy for capital stock). The underlying hypothesis was 
that the differences in economic structure and economic performance among countries 
lie in their resource base. Lloyd and Sundrum (1982) questioned the validity of 
combining separate indices of size on the ground that there is no logical basis for 
assigning weights to different productive factors. They demonstrated that, with few 
exceptions, small countries chosen on the basis of the combined index are also countries 
with populations of less than five million because there is a high correlation between 
population and other measures of size. Lloyd and Sundrum used a population of five 
million as the dividing line between large and small countries and a population of one 
million as the cut-off line between small and very small countries
As work on the small South Pacific economies proceeded, a new category, micro 
states, has emerged to identify countries of less than 100,000 people which are thought 
to have even greater problems of smallness than other very small countries.
Characteristics o f smallness
The discussion at Lisbon pin-pointed the key characteristics of smallness in relation to 
economic development. It was recognized that the effects of smallness have negative, 
but also positive effects.
Since human resources have come to be recognized as a critical determinant of 
development, the smallness of a human resource base is seen as setting limits on 
growth. In very small economies with populations of less than 1 million, and in micro 
states particularly, population size limits the range of skills, specializations and 
experience on which an economy can draw without expatriate inputs. Economic and 
administrative efficiency are affected by these considerations in both the private and 
public sectors.
5
Unlike in large countries, training tends to be general rather than aiming at high 
specialization in order to provide adequate flexibility as conditions change. Expatriates 
are used to fill skill gaps, but their recruitment has costs as well as benefits.
The population of a small country has a high propensity to emigrate. Skilled and 
experienced people are attracted to larger countries. As the education system cannot 
cover all specializations, students study abroad in larger centres. This makes it easy for 
them to emigrate and thus the small skill pool erodes.
Small populations mean a limited availability of economies of scale in the 
provision of non-tradeable public goods and services, notably education, health, energy 
and transport. Smallness limits efficiency in the production of even such simple goods 
as bread and in many service industries. Sometimes one scale-efficient firm can be 
established, but only rarely are local markets large enough to enable enough scale- 
efficient firms to operate so that competition can take place. In many goods and 
services, however, intensive exploitation of comparative advantage can offset smallness 
in traded goods, which can be sold on world markets.
The scope and scale of production in the islands are small and so is the range of 
commodities produced. Lloyd and Sundrum (1982:27) referred to this problem as the 
'concentration phenomena' where domestic production concentrates on a small number 
of industries and a handful of products. This causes export earnings to rely on few 
primary commodities but domestic demand to depend on imports. However, although 
economy of scale limitations can be overcome by producing for international markets, a 
high concentration of production makes economies vulnerable to natural disasters and 
external shocks arising from changes in demand, technology or the entry of new 
suppliers (Lloyd and Sundrum 1982). Limited production possibilities reduce the 
capacity to adjust to external shocks (Treadgold 1988) and because extensive 
diversification of exports is a difficult strategy, responses to external shocks are a
6
central issue for national economic policy. Fortunately, international agencies, 
notably the International Monetary Fund, provide a safety net for countries subject 
to such shocks so that they do not have to rely entirely on their own resources to 
meet them.
Very small economies, and the micro states particularly, have greater 
difficulty in responding to external shocks than other countries, because of their 
limited fiscal and financial policy options. Smallness, accompanied by the 
necessary openness which it imposes, means that the opportunities to manipulate 
policy variables such as taxation, public expenditure, money supply and foreign 
exchange prices are far more limited than in large countries.
Smallness, however, also has advantages. Kuznets (1960) pointed out that 
relative homogeneity and cohesiveness may make policy making easier in small 
than in large countries. With few opportunities for inward-oriented strategies, 
protectionist vested interests do not develop. Small economies can only support 
limited explicit subsidies so that other destructive vested interests also do not grow. 
Since openness is vital to small economies, the vested interest that tends to be 
dominant is usually associated with exports and can thus make a positive 
contribution to policy making.
Objectives and organization of the study
Development economists today face the challenges of understanding why rates of 
economic growth differ between countries and designing an optimal policy mix to 
accelerate growth. Employment creation is emerging as a major economic 
problem and by the year 2010, it is expected to be a critical issue in the South 
Pacific if their growth rates do not accelerate. The principal objectives of this 
study are to construct a series of capital stock for Fiji and Tonga and thereafter 
estimate the sources of growth in those two small island economies.
7
A growth-accounting framework is used to explain the sources of economic 
growth in terms of increases in capital and labour as proportions of the existing stock of 
capital and labour, the rate at which factors are utilized in production, and the changes 
in total factor productivity. Economic size is reflected in the stock of capital and labour 
in the analysis of growth. Total factor productivity is defined as the output produced 
per unit of capital and labour combined. The growth-accounting framework is extended 
to capture the contributions of net capital inflow, national saving and improvement in 
the quality of life of the labour force to economic growth. Growth in total factor 
productivity is partly driven by the rate of technological progress which is in turn 
influenced, amongst other things, by economic policies, the institutional structure of the 
domestic economy and the improvement in the quality of life of the population (World 
Bank 1991).
Chapter 2 presents the principal characteristics of small islands of the South 
Pacific and discusses their economic development
Chapter 3 presents the theory of production and aggregate production functions 
which provide a basis for the growth accounting framework that is introduced in 
Chapter 4.
Chapter 5 focuses on the data sources and methodology. Chapter 6 estimates net 
capital stock and fixed capital consumption for Fiji and Tonga. Chapter 7 gives the 
estimation procedures for the sources of economic growth and Chapter 8 gives the 
empirical results. Chapter 9 presents the policy implications of the results.
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Chapter 2
The South Pacific small-island economies
Some twenty small island countries are located in the South Pacific Ocean within the 
latitudes 130°W and 100°E and between longitude 60°S and the equator. The total land 
area of the countries is less than 90 thousand square kilometres but their Exclusive 
Economic Zone1 sea areas cover 27.4 million per square kilometres (Figure 2.1). The 
four relatively large island groups - Solomon Islands, New Caledonia, Fiji and Vanuatu 
- account for 86 cent of the region's land area.
The islands are widely scattered, remote from each other and fragmented. 
Kiribati, for example, has 690 square kilometres of land and a very considerable sea 
area of some 3.5 million square kilometres, but its 33 islands are tiny and the distance 
from the remote west island, Banaba, to the remote east, Christmas island, is 3870 
kilometres. The distance from the remote north island, Washington, to the remote 
south, Flint island, is 2,050 kilometres. Internal transport and communication costs can 
thus be very high.
1. The internationally recognized 200 mile Exclusive Economic Zones allow the island countries to 
exercise sovereign rights over the resources in these zones.
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Table 2.1
Basic indicators for South Pacific islands
Country Land
area
(km2)
Sea
area
COOOkm2)
Estimated
Population
cooo)
(mid-1990)
Population
density
(Per km2 
of land) 
(mid-1990)
Per
capita
GDP^
us$
Per capita 
GDPmp 
growth 
rate
per cent
American Samoa 199 380 46.8 234 6,663* ..
Cook Islands 
Federated States
240 1,830 16.9 71 3,943e 8.2 (1983-86)
of Micronesia 703 3,051 101.2 144 1,372«
Fiji 18,272 1,290 725.0 40 2,181/ 3.3 (1970-89)
French Polynesia 3,265 5,030 196.3 56 19,745/ ..
Guam 541 218 133.4 247 .. • •
Kiribati 690 3,550 71.8 104 654' 1.3 (1980-88)
Marshall Islands 181 2,061 46.2 255 1,514« • •
Nauru 21 320 9.3 443 ..
New Caledonia 19,103 1,704 167.6 9 16,354' ..
Niue 259 390 2.5 10 1,553« ..
Northern Marianas 471 1,869 44.2 94 11,558* ..
Palau 497 615 15.2 31 „ ..
Pitcairn Islands 5 800 0.1 20 ..
Solomon Islands 28,530 1,340 324.0 12 725' 2.2 (1985-88)
Tokelau 10 290 1.8 180 ,, ..
Tonga 699 700 96.3 129 1,256- 3.6 (1975-89)
Tuvalu 26 900 10.2 392 767« ..
Vanuatu 11,880 680 146.4 12 1,283' 2.6 (1984-89)
Wallis and Futuna 255 300 13.7 54 ..
Western Samoa 2,935 120 157.7 54 939« 1.7 (1983-89)
Note: a/ 1984 estimate; b/ 1985 estimate; cj 1987 estimate; d/ 1988 estimate; e/ 1989 estimate; f/ 1990 
estimate.
Sources: Douglas N. and Douglas Ng., Pacific Island Year-book, 16th edition, Angus & Robinson
Publishers, 1989; Carew-Reid, J., Environment, aid and regionalism, Pacific Research Monograph 
No.22, National Centre for Development Studies, Australian National University, Canberra, 1989; 
National Centre for Development Studies, South Pacific Economic and Social Database, The 
Australian National University, Canberra; South Pacific Commission, South Pacific Economies 
Pocket Statistics Summary, Statistics Section, South Pacific Commission, Noumea, New Caledonia, 
1992.
The geology of the islands determines their natural resources. Low lying atolls 
and raised limestone islands have narrow resource bases. Because they are barely 
above sea level, they are vulnerable to cyclones (Carew-Reid 1989). Volcanic and 
continental type islands rise high above sea level and have larger variations in rainfall 
and temperature and hence a diversity of habitats and natural systems. Resources
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include agricultural land, forests and hydroelectric potential. But rugged 
landscapes with very steep mountainsides, infertile soils and poor drainage mean 
that a large proportion of land has little agricultural potential. Unusable land is as 
high as 38 per cent of the total in Fiji and 40 per cent in Western Samoa (Asian 
Development Bank 1979).
Table 2.2
The physical formation of South Pacific islands
Geological type Island countries
Low-lying atolls Kiribati, Niue, Tokelau, Tuvalu.
Raised limestone islands Cook Islands, French Polynesia, Nauru, Tonga, 
Wallis and Futuna,
Volcanic islands American Samoa, Vanuatu, Western Samoa, 
Easter Island, Pitcairn.
Continental islands Fiji, New Caledonia, Solomon Islands.
Source: Care-Reid, J., Environment, aid and regionalism, Pacific Research Monograph No.22,
National Centre for Development Studies, Australian National University, Canberra, 1989.
Several of the South Pacific Islands form part of the mineral rich ’rim of fire’ 
that circles the Pacific. Some mineral deposits are already known and mineral 
indications exist in others.
Marine resources not only include fish and a fish farming potential, but also 
marine minerals that may be economic to exploit in the future.
The Pacific islands as a group have considerable natural resources in 
relation to their population. Climate and recreational opportunities must be 
considered part of these for they provide a strong base for tourism. But the islands 
are remote from large industrial country markets for tourism and, as noted, their 
fragmentation within the Pacific makes for high transport and communication 
costs.
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Historical background
The South Pacific islands were settled thousands of years ago by Melanesians, 
Polynesians and Micronesians. Melanesians moved to Papua New Guinea between 
35,000-25,000 BC and then moved to the other Melanesian countries (Figure 1.1). 
Micronesians arrived between 5,500-2,000 BC. The Polynesians were last to settle in 
the Pacific, arriving around 1,200 BC (Douglas and Douglas 1989)
The islanders resided in coastal communities with their standards of living built 
around gardening and fishing. The benign climate (except when cyclones or droughts 
struck) meant that standards of living though simple, were relatively high, with ample 
food, appropriate clothing, shelter and leisure readily available for most communities. 
'Subsistence affluence' was pervasive in the islands. The communities were cohesive 
but isolated, sometimes even within an island or island group. There was movement 
between some island groups, for example between Tonga and Western Samoa.
Exploratory contacts by the Spanish and Portuguese began in the 16th century, 
by the Dutch in the 17th century and by the English in the 18th century. During the 
19th century contact with Europeans and Asians increased through the activities of 
missionaries, traders, whalers and planters so that the islands gradually became exposed 
to the rest of the world. The islands became a source of tropical agricultural products, 
initially copra and bananas and later, sugar cane and cocoa. The potential of the islands 
for commercial crops and discoveries of mineral deposits on Ocean Island, Nauru, Fiji 
and New Caledonia led to the colonization of all the islands except Tonga.
Differing colonial experiences added to the islands' diversity. Colonial rule 
became a major influence, determining which European language was spoken, how a 
major group lingua franca developed in the principal island groups, and which 
institutions were adopted. Religious and political influences followed the colonial 
rulers. The political systems of the South Pacific are still influenced by precedents set
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by colonial rulers. Bureaucracies mimicking those of the colonial metropolitan 
countries have been established in the islands. Vanuatu is bilingual in French and 
English. All official documents are still translated into these two languages in this 
country of less than 150,000 people. Colonial legacies thus still not only continue to 
influence trade and other economic relations (Fairbaim 1985), but the very fabrics of 
national life.
Cultural traditions also exert powerful influences on social practices throughout 
the islands. A World Bank analysis (1990) noted that traditional culture in the South 
Pacific is particularly important in terms of influencing the choice and pattem of 
political leadership, distribution and access to land and, with an extended family 
structure, the provision of welfare services to the poor and the needy.
Population growth and human resources development
Most of the colonial regimes introduced basic education and health services. After 
World War II, malaria and contagious diseases such as measles which had decimated 
the island populations when European contacts began, were substantially reduced. 
Disease and morbidity patterns in the Pacific have become more like those of developed 
than developing countries. As the islands moved towards relatively more monetised 
economies, where disposable income is relatively higher with easy access to imported 
goods and services, a different set of health outcomes emerged. Obesity become a 
problem, and with it diabetes, heart disease and cancer. High standards of living 
permitted by subsistence affluence provides a basis for rapid population growth. The 
islands have not been concerned with population planning until recently. In Fiji, 
fertility rates have followed the downward trend of infant mortality rates and there has 
been some emigration so that the population growth rate has fallen somewhat. Tonga 
and Western Samoa, although their rates of natural increase are just below 3 per cebt 
per annum, have very substantial emigration that their rates of population growth are
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marginally positive. Vanuatu and the Solomons, however, still have among the highest 
population growth rates in the world2.
Table 2.3
Demographic indicators of major small-island economies, various years
Fiji Solomons Western
Samoa
Vanuatu Tonga
Population growth rate (1976-86) 2.0 3.5 0.7 3.0 0.8
Urban population (% of total population, 1986) 43.4 10.4 22.7 20.1 20.3
Life expectancy at birth 70.8 64.0 65.9 64.2 66.5
Infant mortality rate, 1989 19.7 49.8 47.4 71.0 23.4
Total fertility rate, 1989 3.1 6.5 4.6 5.7 4.1
Sources: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University, Canberra.
High population growth rates mean a very young population. In most of the 
islands, half of the people are under 15 years of age. This puts a great strain on 
education and health services, requiring the widening of investment and making the 
deepening of investment difficult. Health and education budgets have been strained 
merely to maintain the status quo (Throsby 1987).
High population growth means high labour force growth. Making sufficient new 
jobs available has again involved capital widening when to raise living standards 
requires growing productivity and thus capital deepening. Employment problems are 
mainly becoming evident in urban areas where open unemployment is emerging at 
worrying levels. In Vanuatu, urban unemployment is estimated to be 19 per cent. But 
pressure on land is also becoming evident in some rural areas. Islands such as Kiribati, 
which traditionally relied on work opportunities in phosphate mining and on ships, are 
facing severe employment problems. Phosphate is now being mined out, new mineral
2. Some of the islands (Vanuatu and Solomon Islands) are among the ten countries with fastest 
population growth in the world - exceeded by few African and Arab countries such as Kenya, Kuwait and 
Qatar (World Bank 1989).
15
developments will rely on local labour and employment in shipping has been sharply 
reduced as equipment replaces sailors.
The growth of the work force in rural areas is pushing young people with little 
training to urban areas in search of formal sector employment. Government jobs are 
preferred, mainly because of their long-term secivity. The high rate of job formation in 
the public sector in the islands has encouraged this trend, albeit at low levels of 
productivity. But the expansion of government employment cannot continue. While 
Pacific island towns do not have the pressures of such conurbations as Manila or 
Jakarta, employment, urban infrastructure and housing shortages are emerging. Social 
cohesion is lacking and hence there are disturbing signs of urban crime, especially in 
Fiji.
Table 2.4
Work force indicators, 1989
Total
population
C000)
Working age 
population*
per cent
Labour
forceb
per cent
Fiji 743 60 33
Solomon Islands 293 51 ..
Vanuatu 139 52 44
Western Samoa 166 54 25
Tonga 96 57 25
Note: Labour force refers to the economically active population. As subsistence activities are still dominant in many island 
economies, employment does not have a precise meaning; a/  Population in the age group 15-64 years; b/ The economically active 
population.
Source: National Centre for Development Studies South Pacific Social and Economic Database,
Australian National University, Canberra.
Even if the Pacific islands were now to introduce family planning policies, the 
existing structure of the population will ensure that population growth will continue to 
be high well into the 21st century (MeMurray and Lucas 1986). If emigration from 
Tonga and Western Samoa should decline, these countries, which at present do not have 
work force problems, would also be affected. In the other islands employment issues
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will become acute by the end of the 1990s and into the next decade (Gannicott 1992). 
The newly industrializing countries of East and Southeast Asia have demonstrated that 
creating jobs is in the long run highly correlated with growth. Without accelerated 
growth the islands will not be able to solve their employment problems.
During the last 20 years, the proportion of working age population in Fiji has 
been relatively stable at around 60 per cent of total population. The proportion of the 
labour force to the rest of the population, as a crude measure of dependency, declined 
from 3:1 in 1970 to 2:1 in 1989. The labour force in Fiji grew at more than 3 per cent a 
year during the first five years of the 1980s (Fiji 1985) because of high population 
growth in the 1960s. The increase in paid employment was about 3 per cent, but paid 
employment was only 35 per cent of total employment. The growth in paid 
employment was thus too small to absorb the growing labour force. The rate of urban 
unemployment rose to about 10 per cent during the 1980s (Fiji 1985). In Tonga, in 
contrast, urban unemployment declined from about 13 per cent in 1976 to nine per cent 
in 1986 (Tonga 1988) with the growth of manufacturing for exports.
The islands of the South Pacific have not been high growth economies (Table 
2.1). But because of subsistence affluence, growth has not been a major concern. The 
Committee to Review the Australian Overseas Aid Program (1984:167) concluded that 
'even where poverty exists in statistical terms, the quality of life is high'. Factor 
productivity has not been a major concern. Population pressure, however, is now 
making an interest in growth vital to islands' future.
Skill formation is a particular problem of the island economies at all levels from 
relatively simple trade skills to the highly professional skills that require post graduate 
training. The lack of skills can inhibit growth even when capital resources are ample 
(Meier 1984). The islands still use relatively high numbers of expatriates at the cost of 
domestic labour productivity. Some of the expatriates are motor mechanics and
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plumbers, but at the top end of the spectrum, there are ’advisers’ to central banks 
and government departments. Some are the chief executives o f major private 
sector firms. Their tenure in the islands is short, their interests lie elsewhere and 
most are not always dedicated to training local staff.
Part o f the problem, »*3 indicated in Chapter 1, lies in the smallness of 
individual nations. But limited education facilities in the islands and the relatively 
small numbers o f students sent abroad are also at fault. Malta, which is only about 
half the population size o f Fiji, only has expatriates in transnational corporations 
staff positions. The lack o f mobility among the island states contributes to skill 
limitations. Skilled people can emigrate out o f the islands to the United States, 
New Zealand and Australia more easily than move among the islands.
Educational and training structures have followed colonial patterns, 
imposing the rigidities o f Europe onto the small Pacific countries. Educational 
facilities are fragmented and often quite inappropriate. For example, education 
facilities for ethnic Fijians have not been as good as those for ethnic Indians, 
leading to job discrimination against ethnic Fijians (Gannicott 1990b). Vanuatu 
has both an English and a French system of education. The French system, like 
that in New Caledonia, prepares students for the post secondary education system 
in France (McMaster 1990).
Economic structure
At the end o f the colonial period, the islands were largely subsistence agricultural 
and fishing economies. Some plantation agriculture was developed, on the larger 
islands. During the last 30 years, however, the island economies have become 
diversified. Cash cropping by small holders has increased with new products such 
as coffee and vanilla. Tourism, and in Vanuatu and the Cook Islands, financial
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services, have been developed. Primary product processing and manufacturing 
have received r. great deal of attention. Public utilities, construction and the public 
service have kept pace with urban developments (Cole and Parry 1986).
Subsistence agriculture consists of gardening, with taro, coconuts, bananas
and sweet potatoes being the principal products. The diet is supplemented by fish,
chickens and pigs. Although the communal ownership of land makes cash
cropping rather difficult, small-holders grow coconuts, cocoa, pumpkins, coffee,
vanilla and garden crops for export to provide cash incomes. Most of the larger
islands have some medium scale plantations and there is some beef production.
Table 2.5
Contributions to gross domestic product of major small islands by type of 
economic activities, 1989
Fiji
%
Solomons
%
Western
Samoa
%
Vanuatu
%
Tonga
%
Agriculture, fishing & forestry 21 38 35 19 41
Industries 21 10 17 13 18
Mining & quarrying - - .. 1
Manufacturing 13 4 13 5 6
Electricity, gas & water 1 2 2 2 2
Building & construction 7 4 2 6 9
Services 58 52 47 68 42
Trade, hotels, restaurants etc 19 11 19 33 14
Transport & communication 9 8 6 8 9
Finance & business services 13 4 4 17 8
Community & social services 17 29 18 10 11
Note: - denotes zero entry; .. denotes not available.
Sources: National Centre for Development Studies, South Pacific Social and Econoirdc Database,
Australian National University, Canberra, 1991; and World Bank, World Tables, 1990-91 
edition, Johns Hopkins University Press, Baltimore, 1991.
Fiji remains a major sugar producer. Plantations have given way to small 
and medium farmers. Fiji benefits from privileged access to the EC market 
although this is likely to be phased out in the 1990s (Woldekidan 1992). The loss 
of privileged access to the EC market would increase pressure for other exports to
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be developed. Should beef, for example, partly replace sugar cane, employment 
problems are lik ely to be exacerbated.
The bulk of fishing is for subsistence, but several islands (Amercian Samoa, 
Fiji, Solomons and Vanuatu) have developed commercial fishing. The larger 
islands (Fiji, Solomons and Vanuatu) have timber industries. In some islands 
original tropical forest remains but the principal activity is in Fiji where replanting 
with rapidly growing exotics has taken place.
Despite their smallness, the Pacific islands were caught up to some extent in 
the industrialization push of developing countries in the 1960s and 1970s. 
Providing jobs in urban areas was a major consideration. With the exception of 
Fiji, which mounted a substantial industrialization strategy supported by protection 
in the 1970s, most of the Pacific islands, taking their smallness into account, mainly 
concentrated on minor manufacturing for their domestic market. Even here there 
was some protection. Protection led to distortions in resource allocation and use 
of inappropriate capital-intensive technology. Domestic costs were raised above 
international prices, reducing the already limited market (Kasper et al. 1988; Elek 
etal. 1991).
The same arguments that led to protection for manufacturing for domestic 
consumption encouraged the processing of island agricultural products for export. 
But subsidies were required. They generally took the form of public investment, 
again resulting in the choice of capital-intensive technology and high costs (Wall 
1987). The most successful manufacturing activities have been those exploiting the 
island countries’ labour cost advantages. A lively export clothing industry has 
developed in Fiji and Tonga, providing employment and a source of growth for 
these economies.
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Table 2.6
Tourism indicators: tourist arrivals and receipts, 1980-88.
Fiji Solomons Weste/n 
Samoa
Vanuatu Tonga
Tourist arrivals 
1980 89 3
Thousand
5 7 4
1981 104 6 5 7 5
1982 132 4 7 20 5
1983 134 4 5 22 4
1984 150 2 5 24 5
1985 147 2 7 19 5
1986 162 1 9 14 6
1987 122 2 9 12 9
1988 181 2 10 14 8
Tourist receipts 
1980 190 11
US$ million
34 22 13
1981 190 11 34 22 13
1982 204 11 29 32 12
1983 192 8 37 32 14
1984 235 11 40 32 14
1985 228 12 41 25 14
1986 258 12 46 18 16
1987 190 13 46 15 17
1988 208 11 46 18 19
Sources: World Tourism Organisation, Year-book of Tourism Statistics, Vol.l, 1988.
Tourism has become an important activity in several of the islands, notably in 
Fiji, Western Samoa and Vanuatu. It is both a relatively large employer of labour, 
particularly of low skilled labour, and a major (net) contributor to export earnings 
(McGavin and Gill 1987 1987). Tourism encourages small scale supporting enterprises 
such as laundries, bus operation and water sport enterprises, as well as supporting 
agricultural development. It thus has a marked multiplier effect on the economy 
through employment of unskilled and semi-skilled labour and by increasing local 
incomes. However, a variety of reasons limits the expansion of tourism particularly in 
the small fragmented islands. There is lack of sufficient air services, insufficient 
investment in hotels and recreational facilities, market promotion is fragmented and 
distance from major markets.
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Services of all types account for about 50 per cent of the domestic product of the 
more developed of the small islands (Table 2.5). Relatively high development 
assistance flows to the islands have permitted high levels of public investment in 
services and high public sector employment as already indicated.
Macroeconomic policies
The smallness of the South Pacific economies is reflected in their openness. Despite an
inclination to protectionist industrialization policies, exports of goods and services,
remittances and capital inflows have made for a large external sector compared to GDP.
Macroeconomic management has accordingly been constrained, making for the most
part for stability in prices and exchange rates.
Table 2.7
Government revenue and grants, 1985-89
Fiji Solomons Western 
Samoa
Vanuatu Tonga
P e r  c e n t o f  G D P
Revenue 23.8 23.4 40.2 25.8 29.9
Tax revenue 19.4 21.1 30.6 20.5 20.3
Income and profits 9.3 7.2 7.2 .. 3.0
Goods and services 3.2 0.8 5.7 5.6 2.0
International trade and transactions 6.6 13.1 17.4 14.9 15.3
Import duties 6.5 10.1 16.3 14.1 14.8
Non-tax revenue 4.4 2.2 9.6 5.3 9.5
Grants 1.0 7.6 15.6 25.8 19.3
P e r  cen t o f  R even u e
Revenue 100.0 100.0 100.0 100.0 100.0
Tax revenue 81.6 90.4 76.4 79.4 68.0
Income and profits 39.0 31.0 18.1 .. 9.9
Goods and services 13.6 3.4 14.3 21.6 6.6
International trade and transactions 27.7 56.0 43.4 57.8 51.5
Import duties 27.4 43.1 40.8 54.5 49.8
Non-tax revenue 18.4 9.3 23.6 20.6 32.0
Grants 4.0 32.3 39.0 99.2 64.4
Sources: National Centre for Development Studies, South Pacific Economic and Social Database, The 
Australian National University, Canberra, 1991.
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With the exception of Western Samoa the islands have not resorted to borrowing 
from the banking sector on a significant scale, nor have they inflated the money supply 
to overcome fiscal shortages. External borrowing has also been limited.
Revenues mainly depend on indirect taxes (Table 2.7). Income taxes are largely
paid by public servants, the employees of large formal enterprises and brge private
firms. Large development assistance inflows have kept pressure off fiscal policies, by
financing a high proportion of public investment but the ease of obtaining external
funds has contributed to relative capital intensity on the investment side.
Table 2.8
Fiscal indicators, 1985-89
Fiji Solomons Western
Samoa
Vanuatu Tonga
P er cent o f  G D P
Revenue 23.8 46.4 40.2 25.8 29.9
Grants 1.0 36.7 15.6 25.8 19.3
Expenditure and net lending 28.0 38.7 52.4 54.0 49.2
Current expenditure 23.0 26.1 21.3 36.1 27.2
Development expenditure and net lending 5.0 12.6 31.2 17.8 22.0
Current balance, before grants 0.8 -2.8 18.9 -10.4 2.7
Overall balance, before grants -4.2 -15.3 -12.3 -28.2 -19.3
Financing
External grants 1.0 7.6 15.6 25.8 19.3
External borrowing -0.5 6.7 2.1 1.5 2.6
Domestic non-bank 2.9 0.3 1.4 1.1 -0.5
Domestic bank 0.8 0.7 -6.8 -0.2 -2.1
Overall balance, after grants -3.3 -7.8 3.3 -2.4 -0.1
M em orandum  item p e r  cent p e r  annum
Inflation rates (1980-90) 6.8 11.7 11.5 8.4 10.4
Sources: National Centre for Development Studies, South Pacific Economic and Social Database, The 
Australian National University, Canberra, 1991.
The major islands have central banks. In the small ones, monetary policy is 
decided by treasuries. The generally prudent approach to monetary policy is partly a 
heritage from colonial times and partly derives from the smallness and openness of the
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economies. Periods of macroeconomic instability have generally been associated with
political difficulties (Fiji and Vanuatu). Inflation rates have been modest by developing
country standards, though not as restrained as in some East and Southeast Asian
countries. Inflationary episodes have generally been brought quickly to an end and
have been followed by exchange depreciations.
Table 2.9
Saving and inflows of external resources3
Average for 1985-89, current price*, US$ million
Fiji Solomons Western
Samoa
Vanuatu Tonga
Net exports of merchandise goods -106.5 -9.8 42.9 40.3 -30.6
Net exports of NFS* 119.8 -30.3 2.8 9.5 -2.8
Net exports of goods and NFS 13.3 40.1 40.1 -30.8 -33.4
Net factor income received -31.1 -7.0 -0.2 -3.2 3.6
Net exports of goods and services -17.3 47.4 40.6 -34.0 -29.8
Gross domestic saving1» 211.9 11.0 -7.9 11.8 -9.9
Net current transfers received 14.5 31.9 48.8 38.8 28.1
Net private transfers -10.7 -0.6 33.5 7.0 21.6
Net official transfers 25.2 32.4 15.3 31.8 6.5
Gross national saving 195.4 35.9 40.7 47.3 21.8
Gross domestic investment 198.6 51.1 32.5 42.5 23.5
Net capital inflow1 3.3 15.2 -8.2 4 .8 1.7
Net inflow of external resources -13.3 40.1 40.4 30.8 33.4
Sources: The World Bank, The World Tables 1991, The Johns Hopkins University Press, Baltimore, 
1991; National Centre for Development Studies, South Pacific Island Social and Economic 
Database, Australian National University, Canberra, 1991.
3. Net exports of merchandise goods comprised the difference between the market value of exports 
and imports of movable goods, including non-monetary gold. Net exports of non-factor services 
comprised shipment, passenger and other transport services, travel, as well as current account transactions 
not separately reported. Net factor services receipts comprised services of labour and capital, thus 
covering income from direct investment abroad, interest, dividends, and property and labour income. 
Private current transfers comprised of net private transfers payments from the rest of the world that carry 
no provision for repayments. Included are workers remittances, transfers by migrants, gifts, dowries and 
inheritances and alimony. Net official current transfers comprised net official transfers between 
governments of the reporting country and the rest of the world; a/ Non-factor services; b/ gross 
domestic saving equals gross domestic product less total consumption. Alternatively, it is the sum of 
gross domestic investment and net exports of goods and non-factor services; and c/ The negative of the 
balance in the current accounts is represented by net capital inflow entry.
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Tables 2.8 and 2.9 indicate that except in Fiji, external grants play an important 
role in the economy. They enable the countries to run considerable budget deficits - 
before external grants - without the danger of inflation.
Domestic savings have generally been low in the islands. Fiji is an exception,
but even here the domestic savings to GDP ratio is low by comparison with rapidly
growing East and Southeast Asian countries. It has been affected by capital outflows
following political problems. Negative saving ratios in Western Samoa and Tonga
suggest that large flows of remittances crowd out domestic savings. It is also possible
that the high volume of official and private capital inflows affects saving negatively.
Table 2.10
Saving and inflow of external resources as percentage of GDP at market prices
(Average for 1985-89, per Cent)
Fiji Solomons Western
Samoa
Vanuatu Tonga
Net exports of merchandise goods -8.9 -6.3 -42.4 -30.9 -34.6
Net exports of NFS 10.0 -18.8 2.8 7.3 -3.2
Net exports of goods and NFS 1.1 -25.1 -39.6 -23.6 -37.8
Net factor income received -2.6 -4.3 -0.2 -2.5 4.1
Net exports of goods and services -1.5 -29.4 -39.8 -26.1 -33.7
Gross domestic saving 17.7 6.8 -7.8 9.1 -11.2
Net current transfers received 1.2 19.8 47.9 29.8 31.8
Net private transfers -0.9 -0.4 32.9 5.4 24.4
Net official transfers 2.1 20.0 15.0 24.4 7.3
Gross national saving 16.3 22.3 40.0 36.3 24.6
Gross domestic investment 16.6 31.7 31.9 32.6 26.6
Net capital inflow 0.3 9.4 -8.1 -3.7 2.0
Net inflow of external resources -1.1 25.1 39.6 23.6 37.8
Source: Author's calculation
The external sector
The most striking feature of the South Pacific economies is the high inflow of 
development assistance (including grants, concessional loans, technical assistance and 
other official flows such as International Monetary Fund credits) per capita. These 
flows are among the highest in the world.
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Development assistance has contributed substantially to the growth of the Pacific
islands. The principal inputs have been into infrastructure as already indicated, but
some o f the development assistance flows have probably had even higher returns at the
margin. Development assistance has enabled the island countries to fill their skill gaps
and to develop their skills by contributions to education and training in the islands and
abroad. Assistance flows have made a substantial contribution to health. A social
infrastructure has been developed with concomitant welfare expenditures.
Table 2.11
Net disbursement of ODA from all sources combined to individual recipient
countries
Fiji Solomons Western
Samoa
Vanuatu Tonga
1980 36.1 44.5
U S  $  m illio n
25.7 44.0 16.4
1981 40.5 31.1 25.0 30.4 18.0
1982 35.4 28.4 22.8 26.0 17.4
1983 32.7 27.5 26.7 26.9 17.9
1984 31.3 19.4 20.2 24.5 15.7
1985 31.9 20.8 19.4 21.8 13.6
1986 42.5 30.1 23.3 24.4 15.1
1987 35.9 57.1 35.2 51.0 21.3
1988 54.3 58.3 30.6 39.3 18.8
1980 3.0 38.4
P e r  cen l o f  G D P
22.9 38.8 31.5
1981 3.3 24.1 23.8 31.0 28.9
1982 3.0 21.9 21.1 26.5 26.0
1983 2.9 22.2 26.7 26.4 28.9
1984 2.7 11.1 20.6 19.9 23.4
1985 2.8 13.0 22.8 18.0 22.3
1986 3.3 20.8 25.9 29.5 21.9
1987 3.1 38.8 35.6 42.9 29.2
1988 5.1 33.0 25.7 28.9 21.6
ODA per cap ita , USS m illio n  (1988) 74 192 182 260 186
Sources: Organisation for Economic Cooperation and Development, 1990. Main Economic Indicators, 
OECD, Paris.
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It is well known, however, that the entire impact of development assistance has 
not been positive (Lee et al. 1986). Most forms of assistance have costs as well as 
benefits, although in general, the benefits exceed the costs by a significant margin.
It has recently become evident that relatively large development assistance 
inflows (in relation to GDP) may have quit ft major costs, akin to those of other 
'booming sector' impacts on an economy if specific policy measures are not taken to 
offset them (Cole and Hughes 1988).
Development assistance flows have probably led to an overvaluation of exchange 
rates (in relation to trade and remittance accounts) making it more difficult to export 
goods and services than it might have been in the absence of development assistance 
flows. Development assistance flows have clearly stimulated the public sector, 
probably at the cost of private enterprise by drawing scarce skilled and entrepreneurial 
people to it. It is likely that the prices of non-tradeable goods have risen in relation to 
tradeables.
The South Pacific islands have ready access to private capital inflows as well as 
to official development assistance. These include direct investment and loans from 
private sources to governments and the private sector. Fiji, with a net outflow of funds 
has been an exception to the general inflow of funds. It has at the same time been able 
to draw on loans for public and private borrowers.
The impact of private capital flows has also not always been positive. By being 
able to draw heavily on capital from private overseas sources, Western Samoa was able 
to destabilise its economy in the late 1970s. It has been widely argued that private 
capital inflows, just like official development assistance , crowd out domestic savings. 
If this were so, the costs could be quite high if interest rates were higher abroad than at
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home and if exchange rates were distorted so that the servicing of external debt did not 
reflect the real cost debt service compared to notional domestic savings costs.
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Chapter 3
The theory of production and aggregate production function: the basis for the
growth-accounting framework
Jorgenson and Griliches, in analysing firm-level productivity, noted that
the measurement of total factor productivity is based on the economic 
theory of production. For this purpose, the theory consists of a production 
function with constant returns to scale together with the necessary 
conditions for producer equilibrium (1967:249),
In aggregate-level growth-accounting and productivity analysis, two additional 
important issues need to be addressed. First, the economic theory of production implies 
that through the production function, the producer (firm) produces output by combining 
some of the services available from the factors of production - capital stock (K) and the 
labour force (L). The input component of the production function should thus 
correspond to the capital services utilized and the labour services employed in 
production. Some growth-accounting studies use capital stock and labour force as an 
input to production under the assumption that the factor inputs to production are 
proportional to the capital stock and the labour force. Hulten justified this assumption 
by arguing that
in the long run, cyclical fluctuations in the flow of services average out 
and one can take the ratio of services flow to the quantity of capital to be 
constant. In this way, the growth rate of services can be estimated by the 
growth rate of capital stock (1986:38).
However, he noted that this proportionality assumption is highly dubious when annual 
data are used.
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Second, the production function is a postulated relationship developed through 
the microeconomic theory of the firm and thus its significance is clear in firm-level 
analysis. An aggregate production function (which assumes an aggregate of the 
individual firms’ production functions) is loosely related to the behaviour of firms and 
consumers that form the basis of theories of economic behaviour (Klein 1946:93).
Because the foundation of growth-accounting analysis is an aggregate 
production function, it is necessary to briefly reconsider the theory of production and 
to discuss the conditions under which an aggregate production function exists and the 
limitations of using them.
The problems of aggregation do not arise solely in connection with the 
construction of models of the firm. They lie at the heart of any attempt 
to justify the practical relevance of most aggregate growth models, and in 
one way or another these same problems must be solved each time an 
econometrician attempts to estimate production functions and embodied 
technical change in an aggregate economic model (Stigum 1967:350).
This study departs somewhat from the conventional approach to growth- 
accounting to present a brief summary of the microeconomic theory of production. 
This departure is necessary for an understanding of the properties and economic 
rationale behind the concept of a production function. The conditions under which 
an aggregate production function exists and which are appropriate for this growth- 
accounting study are presented later in the chapter.
Microeconomic theory of production
In microeconomic theory, producers, through the production process, transform raw 
materials and productive services available from factors of production into alternative 
bundles of outputs. Assuming that a producer behaves rationally as an economic 
agent, his or her exact output target and target input combinations are motivated by
30
his or her goal of profit maximization. The producer’s maximum profit is constrained 
by:
(i) bureaucratic constraints such as price controls, anti-trust regulations, rate 
of return regulations and taxation measures;
(ii) market constraints such as wage rates, rates of returns to capital, cost of 
raw materials, output demand and the degree of competition;
(iii) technological constraints, including the relationship between inputs of 
factor services and outputs, reflecting the ways that inputs can be 
combined to produce final goods (Call and Holahan 1983:117); and
(iv) cultural and religious obligations in the context of the South Pacific 
islands.
The production relationships between inputs and outputs are treated in the 
theory of production, which analyzes the physical relationship between inputs and 
quantities of output, through the concept of a production function.
The production function and its characteristics
A production function describes the maximum level of output that can be achieved for 
a given input combination if the inputs are efficiently employed (Fisher 1969b:556). 
The basic functional form of a production function can be written as
F{ Y , x ) = 0  (3.1)
where
Y = [yi, y2 ,•••, y,» ] is a vector of m outputs; 
x = [Xj, x2 \  ] is vector of n inputs; and 
F represents the technological state of art.
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For simplicity of derivation and exposition, let us assume rational behaviour and 
that for any given input combination, the producer will produce the maximum feasible 
output (Ymax). The output produced is assumed to be a single valued output Y and that 
equation 3.1 can be solved to yield
= Y = /(x ) (3.2)
In a world of certainty and perfect knowledge, it would be possible to identify all 
the tangible and intangible inputs in the input vector [jc] and outputs in the output vector 
(Y) and to specify their precise inter-relationship. However, in the real world only a 
few of the inputs to production can be identified and thus all inputs that are specified in 
vector [.x] may not satisfy equation 3.2. Economists therefore use the concept of a 
residual input to represent the unidentified inputs to production. This is discussed 
further in the next chapter.
An output is defined as any good or service whose fabrication or creation 
requires the employment of one or more inputs. Inputs to production can be classified 
into two categories: factor and ingredient inputs. Ingredient inputs are defined as inputs 
that are actually consumed in the production process (e.g. raw materials). Factor inputs, 
on the other hand, are the inputs of productive services from the factors of production 
(Ferguson 1975). Factors of production are classified broadly by Lipsey et al. (1982) 
into three main groups:
(i) labour: all human resources, mental and physical, both inherited and
acquired;
(ii) capital: all man-made aids to further production such as tools, machinery, 
plant, equipment and everything man-made which is not consumed for its 
own sake but is used in production of other goods and services; and
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(c) land: all the free gifts of nature such as land, forests, minerals and other 
inputs that is commonly called a natural resource.
The services of these factors of production may be consumed in the production 
process and are measured in rates of flow per unit of time. On the other hand, the 
factors of production themselves are not consumed in the production process but can be 
thought of as embodying the stock of productive services available in the economy. For 
example, for a machine of type J, its input to the production process would be the 
number of hours the machine is used in production (machine-hours). In this context, 
the capacity of an asset or worker is therefore the maximum possible flow of productive 
services which can be used per period of time (Gravelle and Rees 1986; Sudit and 
Finger 1981). In the example of the machine above, the capacity of the machine is 
8,760 machine-hours per annum (assuming continuous maintenance or no time allowed 
for maintenance).
The inclusion of factor and ingredient (intermediate) inputs as independent 
variables in the production function depends on the following cases.
(i) For a firm production function, the output measure corresponding to the 
output vector [Y] can be expressed either as gross output or net output. 
Gross output (GO) is defined as the sum of value added (VA) plus the cost 
of intermediate inputs (IC). Net outputs (NO) is gross output (GO) less the 
consumption of fixed assets (CC). That is,
GO = NO + CC = VA + IC (3.3a)
and
VA = COE + CC + OS (3.3b)
where
COE is the compensation of employees (or returns to labour); and 
OS is the operating surplus. Therefore,
GO = NO + CC = [COE + CC + OS] + IC (3.3c)
Hence
NO = [COE + OS] + IC = NVA + IC (3.3d)
where
NVA is net value added and is equal to the sum of COE and OS.
Now, we can see that if we use either gross output or net output, the cost of 
intermediate inputs (IC) remains in the identity. In this case, both 
ingredient and factor inputs are included in the input vector [x].
(ii) If the required output measure is either value added (VA) or net value 
added (NVA), then only the factor inputs are included in the input vector 
[x] (see equations 3.3a to 3.3d).
(iii) If we assume that an aggregate production function exists in a form similar 
to 3.2 such that
Y = F(X) 
where
Y is aggregate output; and 
X is a vector of aggregate inputs,
then it does not matter whether gross output or value added is used because 
the ingredient inputs will still vanish from the set of independent variables 
of the aggregate production function. This is because the economy's gross 
output equals gross domestic product (GDP) and is equal to the sum of the
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value added by individual producers which is net of the costs of 
intermediate inputs. However, even though ingredient inputs vanish from 
the aggregate measure of output, using net domestic product (or domestic 
factor income), which is GDP less fixed capital consumption is more 
appropriate in growth-accounting and productivity analysis because 
consumption of fixed assets represents the cost of wear and tear of capital 
stock and therefore should be excluded from the measure of output. This is 
discussed further in Chapter 5.
Given the production function 3.2, Chambers (1988) listed the following 
assumed properties to link it to the economic behaviour of the producer.
(i) An additional unit of any input can never decrease the level of output 
/(x,). This is equivalent to saying that all marginal factor productivities are 
non-negative. Mathematically, this assumption can be expressed as
/  (xt+1) > /  (Xj) for all x, > 0 
and
/  (x,+l) > /  (x,) for all x, > 0
(ii) If input x, and x} can produce Y then so can any weighted average of these 
two inputs. Intuitively, this is equivalent to assuming that the law of 
diminishing marginal rates of technical substitution holds. That is, to say 
that as the utilization of a particular input rises, holding all other inputs 
fixed, the associated marginal change in output must never decrease.
(iii) Input is essential to production so that any positive amount of output 
cannot be produced without utilization of at least one input.
(iv) It is always possible to produce any positive output.
(v) Output f x )  is finite, non-negative, real valued and single valued for all 
non-negative and finite input x.
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(vi) The production function f(x) is everywhere continuous and twice 
differentiable. This assumption is adopted to simplify the derivations of 
the characteristics and parameters of the production function.
Chambers also pointed out that the above assumptions do not represent a 
universal hypothesis as some properties contradict others. However, they represent a 
relatively complete catalogue of assumptions that are convenient to apply to different 
circumstances.
Assuming a case where the only factors of production available to a firm are 
capital (K) and labour (L), the production function is
Y = F (Z, N)
where
Y is the flow of real products;
Z is the flow of capital services used in the production of Y; and 
N is the flow of labour services used in the production of Y.
The level of output produced therefore depends on
(i) the combination of capital services Z and labour services N;
(ii) the stock of input services available to the producer through the capital 
stock (K) and the labour force (L);
(iii) the changes in the scale of production (i.e. varying all inputs in the same 
proportion); and/or
(iv) the changes in the relative input proportion.
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Law o f  returns and returns to scale
When factor inputs are varied in different proportions (or even if one input is varied 
while the other input is fixed), diminishing returns to variable input occur and are 
relevant in the short run (Barla 1975).
Whereas the law of diminishing returns to variable inputs refers to the 
relationship between output and a variable input, returns to scale examine the 
relationship between all the inputs and the resulting output (Barla 1975). The 
responsiveness of output to equally proportionate changes in all inputs is the elasticity 
of production (E) (Gravelle and Rees 1986). Mathematically, this can be expressed as 
the proportionate change in output divided by the proportionate change in scale of 
production, that is,
E = (dTIY) /  (dj/j) (3.7)
If £=1, output changes proportionately with scale (constant return to scale);
if £>1, output changes more than proportionately to changes in scale (increasing 
returns to scale); and
if E< 1, output changes less than proportionately to changes in scale (decreasing 
returns to scale).
E is referred to by Barla (1975) as the function coefficient. He defines it as the 
sum of all the output elasticities with respect to factor inputs. Its value will explain the 
nature of returns to scale of the production technology, given the production function
E = eN + ez (3.8)
where
eN is the elasticity of output to labour, and 
ez is the elasticity of output to capital.
37
Homogeneous production functions
In general, a production function is homogeneous of degree n if multiplying all inputs 
by the scale s causes output to increase by amount sn.
That is, if Y = F(Z, N) is multiplied by scale sy then
F (sZ, jN) = 5". F (Z, N) = s*.Y. (3.9)
A linear homogeneous production function (that is, a production function which 
is homogeneous of degree one), also called a log-linear production function, is popular 
in economic analysis because it has a number of properties which greatly simplify 
empirical analysis. These properties are listed below.
(i) The ruled surface property: a linear homogeneous production function has 
constant returns to scale at all points on all rays from the origin in the 
production possibility surface.
(ii) The average and marginal product of an input are dependent only on the 
relative input proportions and are independent of the levels of the inputs 
and scale of production.
(iii) In the short run, diminishing returns are consistent with the linear 
homogeneous production function.
(iv) Though the average and marginal products of the variable input under 
linear homogeneity depend only on the ratio in which inputs are combined, 
their absolute values are generally independent of the magnitudes of the 
inputs because factor proportions hold constant.
(v) The adding-up property: output is the sum of the marginal products of 
inputs times the level of their respective quantities. It means that under 
conditions of constant returns to scale, which are in fact depicted by a
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linear homogeneous production function, total production equals total 
factor income.
That is,
Y=fzZ  + / n.N. (3.10)
Aggregate production functions
A gap emerges in passing from the microeconomic theory of production to empirical 
studies using macroeconomic data and aggregate production functions. The theory of 
production, which postulates the behaviour of the entrepreneur and his production 
technology, refers to the individual producer. In contrast to the microeconomic theory 
of production, macroeconomic theory does not have a theory of aggregate production so 
that if aggregate production functions and aggregated data have to be used, some 
aggregation procedures must be used but the limitations associated with such aggregates 
must be taken into account.
The growth-accounting and productivity framework that is developed in the next 
chapter is derived from an aggregate production function. Such an aggregate 
relationship rests on certain strict assumptions about the behaviour of microeconomic 
production units and the properties of output and inputs (Nadiri 1970).
The conditions for constructing an aggregate production function from individual 
firms' production functions are very stringent. Despite this, the use of an aggregate 
production function as a tool for economic analysis has become widespread. In many 
cases, the empirical results are discussed without reference to the conditions underlying 
the aggregate production function. These conditions depend not only on the 
collapsibility of the factor inputs and outputs into aggregates but also on the properties 
of the individual firm's production functions. Having an aggregate production function
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relating aggregate output to aggregate labour and aggregate capital, the connections 
between the functional relationships postulated by the microeconomic theory of 
production and the relationships implicit in the aggregate production function have to be 
taken into account. This has been the concern of many economists including Klein 
(1946b), May (1946; 1947), Nataf (1948), Theil (1954), Solow (1956b), Green (1964), 
Diamond (1965), Fisher (1965; 1968a; 1969b), Gorman (1968), Stigum (1967) and 
Whitaker (1968).
According to Theil (1954), the aggregation of economic activities takes place at 
the following levels:
(i) aggregation of commodities such as aggregating capital inputs;
(ii) aggregation of individuals such as aggregating firms' production functions; 
and
(iii) aggregation over time periods such as aggregating capital stocks through 
time.
In any level of aggregation, questions arise about the nature of the inferences 
drawn from such an aggregate. The appropriate addition of the outputs and inputs of a 
diverse economy into an aggregate form gives rise to problems. If aggregation is 
possible, how do the inferences drawn from the aggregate function compare to their 
microeconomic analogy. It is desirable, of course, that predictions based on 
microeconomic models should not conflict with the results of their macroeconomic 
counterpart (Peston 1959), but since aggregation is a process whereby part of the 
information available for the solution of the problem is sacrificed to make the problem 
manageable (Green 1964), we know that the results of an aggregate analysis are 
restricted and may differ from the conclusions of their micro counterparts (given 
differences in the natures of the firms, the diversity of technologies and the high degree 
of product differentiation in a diverse economy).
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Aggregation is only a convenience (although an enormous one). It may 
well be that the results of the models of one or two-sector economies 
which assume an aggregate production function are valid for more 
disaggregated models but if such validity e x i s t s , i t  is not because highly 
aggregated models of production are really summarising the production of 
a diverse economy (Fisher 1968a:411).
Rationalizing the existence of an aggregate production function, Klein (1946a) 
proposed two criteria for economic aggregates:
(i) if functional relations that connect output and input for the individual firm 
exist, functional relations that connect aggregate output and aggregate 
input for the economy as a whole or an appropriate subsection should also 
exist; and
(ii) if profits are maximized by the individual firms so that the marginal 
productivity equations hold under perfect competition, the aggregated 
marginal productivity equations must also hold.
To support his second proposition, Klein also noted that the 'fundamental 
equation of value theory (the Slutsky equation) remains formally invariant if we lump 
together (treat as one good) any group of goods whose prices all change in the same 
proportion'. Pu (1946), however, criticized Klein's criteria on the grounds that the first 
criterion, which is a necessary condition for the existence of the second criterion, is not 
practical since it implies that aggregate output must be independent of the distribution 
of the factor inputs.
Neoclassical economists assume a competitive economy, perfect foresight, and 
that the quantity of capital is independent of both relative prices and the distribution of 
income, to obtain a necessary and sufficient condition for the existence of an aggregate 
production function (Nadiri 1970). Solow (1956b) used the Leontief theorem of 
continuous differential separable functions to provide conditions on twice differentiable
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aggregate production functions that are necessary and sufficient for the existence of an 
aggregate capital stock (with homogeneous outputs and labour inputs). He theorized 
that the necessary and sufficient conditions for the collapsibility of the individual firm's 
production functions of the form
Yj = / i ( Z li,Z 2i,N i) (3.11)
with two different types of capital input and one type of labour input, into an aggregate 
production function in the form
Y = F(Z, N) (3.12)
where
Z = g(Z1,Z 2) (3.13)
are that
(i) the marginal rate of technical substitution of one kind of capital for 
another must be independent of the amount of labour used (Solow 1956b); 
and
(ii) the marginal rate of technical substitution between any two types of capital 
must be constant i.e. they are perfect substitutes and hence their marginal 
products are identical (Star 1974).
Fisher (1965) showed that even under homogeneous capital, labour and output 
and the neoclassical assumptions, there is a problem with aggregating technically 
different microeconomic production functions. He demonstrated that under constant 
returns to scale and with only two factors of production, the necessary and sufficient 
condition for aggregation is that all capital are perfectly substitutable and all technical 
changes are capital-augmenting (Fisher 1965). However, under non-constant returns to 
scale, capital aggregation is possible only under the restrictive assumption that the 
individual firm's production function can be made to have constant returns to scale by
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'suitable stretching of the capital axis' (Fisher 1965). Similar conditions apply to labour 
(Nadiri 1970; and Nerlove 1965). Furthermore, Fisher (1965), for certain specific 
classes of twice differentiable production functions, gave the conditions for the single­
vintage production function that are necessary and sufficient for the existence of an 
aggregate measure of capital stock. He also showed that in the case of capital-altering 
technical change, a necessary and sufficient condition for a measure of aggregate capital 
to exist is that when labour has been allocated to have the same marginal product in all 
uses, the average product of labour shall be the same in all uses (Fisher 1965). Stigum 
(1967) extended Solow's results and also generalized Fisher's results to the case of 
continuous aggregate production functions.
Nadiri (1970) summarized the extension of the Solow-Fisher aggregation 
principle by showing that if capital and labour are in efficiency units, the nature of 
technical change at the microeconomic level is preserved at the macroeconomic level. 
However, if capital is heterogeneous and distributed in efficiency units, the production 
function cannot be used a basis for long-run growth theory.
This study adopts Solow's (1956b) aggregate production function.
Aggregation of annual fixed investment to aggregate capital stock
Aggregating the flow of fixed investment to existing capital stock is made possible 
through Green's (1964) conditions for consistent aggregation1. Accordingly, if the 
aggregate production is homogeneous of degree one, consistent aggregation requires 
that:
(i) the relative marginal costs of all goods must be constant so that in 
competitive conditions their relative prices must be constant;
1. Aggregation is said to be consistent when the use of information more detailed than that contained 
in the aggregates would make no difference to the analysis of the problem in hand.' (Green 1964:3).
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(ii) if the relative prices (relative marginal costs) of these factor inputs remain 
constant, the ratio of their marginal products must remain constant in all 
firms;
(iii) if the marginal products remain constant in all firms and if all firms 
production functions are homogeneous of degree one and have isoquants 
smoothly convex to the origin, the ratios of quantities of inputs must 
remain constant;
(iv) therefore, the constancy of the relative prices of capital goods implies the 
constancy of their relative quantities; and
(v) net investment, must therefore consist of the addition of capital goods in 
the same proportions as the stock that previously existed.
Assuming Green's conditions for consistent aggregation2, the relative proportions of 
capital goods in the domestic investment expenditure are therefore taken to be in the 
same proportions as those in the existing aggregate of capital stock. Green also 
assumed that different capital goods are produced in the same proportions and also 
depreciate in constant proportions in a given time period.
2. These conditions are consistent with other assumptions used to derive the growth-accounting 
equation in chapter 4.
Appendix 3.1
Aggregation of capital, labour and outputs
Capital aggregation under homogeneous outputs and labour inputs
If there are n number of firms in the economy and only two factors of production, 
labour (L) and capital (K), the inputs from these factors to production are denoted by Z 
and N respectively. Furthermore, suppose that all outputs are physically 
indistinguishable so that the economy output are
Y = Z Y i (A3.1)
»*=1
Also, there is only one kind of labour which is mobile between firms. The total labour 
services available in the economy are
N = I N ;  (A3.2)
i= i
(f) Each firm produces single output T, by utilizing the single kind of labour N, 
and single kind of capital Z,. The production function for the i ^  firm is 
therefore
Yj = / i  (Zj, Nj) (A3.3)
Homogeneous capital inputs: In addition to the above assumptions, if we assume that 
there is only one kind of capital and it is mobile between firms such that aggregate 
capital is
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(A3.4)Z = t Z i
*■1
then having an aggregate production function is simple because all outputs and inputs 
are homogeneous and mobile between firms so that each factor input of the same kind 
can be substituted for the other of the same sort In other words, the marginal rates of 
technical substitution among the inputs of similar kinds are constant and the marginal 
factor productivity is identical (Star 1974). The aggregate production function can 
therefore be written as
Y = F (Z, N) (A3.5)
where
ZYi = E /'(Z \ N1) (A3.6)
ENji~i (A3.7)
S z ,i»7 (A3.8)
Since a production function describes the maximum level of output that can be so 
achieved if the inputs are effectively employed (Fisher 1969b), it is implicit here that 
the individual allocations of labour and capital to firms, as they are homogeneous and 
mobile, will be determined in the course of the maximization problem (May 1946, 
1947).
Heterogeneous capital: Suppose that capital differs from firm to firm and that capital 
of vintage (type) i can be denoted by Kj. Implicit here is that technical changes are 
embodied in the capital inputs. Only labour is now mobile and can be allocated to firms 
to maximise total output while capital is assumed to be firm-specific.
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Since each capital may have different technical properties, each firm's production 
function will, in general, be different from one another. That is
Y, = / l (Zl, N i) (A3.9)
In this case, Nataf (1948) showed that an aggregate production function of the
form
Y = F (Z, N) (A3.10)
where
Y = E Yj (A3.12)
.=/
N = XN; (A3.13)
h r !
Z = Z (Zj, Z2, ..., ZJ is a capital aggregate independent of labour N.
will exist if and only if every firm's production technology is additively separable in 
capital and labour. That is, if and only i/each firm's production function A3.10 can be 
written in the form
Y, = /•■ (Z„ N,) = z f (Z)  + m i (Nt) (A3.14)
i = 1, 2,..., n
However, according to (Fisher 1969b), additive separability is a sufficient condition for 
capital aggregation whether or not labour is optimally allocated to firms.
So going back to the conditions under which an aggregate production function 
exists, the Leontief Theorem says, a necessary and sufficient condition for the existence 
of such an aggregate production function is that the marginal rate of technical 
substitution between any pair of Z, in the production of the maximum Y is independent 
of N (Solow 1956b and Fisher 1969b). Fisher noted the implication of this condition
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about the original firm production functions. That is, if we assume strict diminishing 
returns to labour (f1^  < 0) then it can be shown that a necessary and sufficient condition 
for capital aggregation is that every firm’s production function satisfies a partial 
differential equation in the form
i f  *zn) /  i f  *nn) = £ < /* )  (A3.15)
where function g is the same for all firms.
We can see from equation A3.15 that if /  ‘zn = 0, we can have a capital aggregate as 
Nataf (1948) pointed out because the implication of /  ‘zn = 0 is that each of the firms’ 
production function is additively separable. Fisher (1965) acknowledged that since 
additive separability is not a very reasonable property of production functions because if 
one or two firms' production functions do not have the additive separability property, 
then it is not possible to have a capital aggregate. We may discard the possibility that /  
'zn = 0 •
Heterogeneous capital under constant returns to scale: Suppose that each firm’s
production function exhibits constant returns to scale, while labour and output are 
homogeneous but each unit of capital varies. Fisher (1965) theorises that in this case a 
necessary and sufficient condition for the existence of an aggregate capital stock is that 
"when labour has been optimally allocated so that its marginal product is the same for 
all vintage of capital, the average product of labour shall be the same for all vintages". 
Mathematically, a function g independent of the number of firms i is such that for all i = 
1 , 2 , .., n
/■7N, = (Z ,/'z) /N ,+ /- n =
Fisher (1969) provides the proof for this condition.
(A3.16)
48
Heterogeneous capital under capital-augmenting technical differences and constant 
returns to scale: Suppose that each firm's production functions differ from each other 
only by a capital-augmenting technical difference. This is a slightly different 
generalisation of the above case. Each firm's production function can be written as
/* (Z,, N,) r / i ( b £ .  Ni) (A3.17)
where
i = 1, 2,.., n
bb b2, ..., b„ are set of positive constants
Intuitively, if technical change is capital-augmenting, one unit of the new capital 
equipment is worth a constant number of units of the old capital input. Fisher (1965) 
theorises that in this case, an aggregate capital stock
Z = h(Z 1,Z 2,..,Z n) (A3.18)
exists "if all technical change is capital-augmenting". The proof is given by Solow 
(1964) and Fisher (1965).
Heterogeneous capital under capital-altering technical difference and non-constant 
returns to scale: Without constant returns to scale, there is a limited class of cases 
where capital aggregation is possible. This is the class in which each firm's production 
function can be made constant returns to scale after a suitable stretching of the capital 
axis (Fisher 1969). Fisher refers to this class as capital-generalised constant returns to 
scale (CGCR). This is a generalised case of capital-augmenting technical differences. 
Fisher also refers to this generalised case as capital-altering technical differences.
If each firm's production function differ from each other only by a capital- 
altering technical difference then its production function can be written as
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/* ( Zj,N i ) = F i [ / / i ( Z i ) , Ni] (A3.19)
where
F 1 are homogeneous of degree one in their augments; and 
H 1 are monotonic functions.
In this case, if the firms production function is CGCR, a necessary and sufficient 
condition for the existence of an aggregate capital is that when labour has been 
allocated to have the same marginal products in all uses, the average product of labour 
shall be the same in all uses.
Two different kinds o f heterogeneous capital under constant returns to scale: 
Suppose that there is more than one kind of capital (say two) but only one kind of 
labour, the firm's production function becomes
Y i = / i ( Z il, Z i2, N i ) (A3.20)
In the formation of the Z x aggregate only, "the marginal rates of technical substitution 
between Zx for different firms must be independent of Z2 but if Z2 is to be included or if 
a complete capital aggregate is to be constructed, then marginal rates of technical 
substitution between Zx and Z2 must be independent of N". To get an aggregate for Z h 
we use the Leontief theorem such that each firm's production function satisfies a partial 
differential equation in the form
/ iz i N i / / iz i / iNN = g i f 1 n ) (A3.21)
where function g is the same for all firms and does not depend on Z2.
The Leontief condition with respect to Z2 assuming that equation A3.21 holds, is 
/*Z1Z2 " t / iziNi/1z ü  1/ / W  = 0 (A3.22)
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This condition is interpreted as follows. Suppose a little Z2 is added to the ith firm then 
there are two effects
(a) a direct effect on the marginal product o f Zx
That is, (Z 1Z1Z2 )
(b) an effect through the reassignment of labour.
Labour and output aggregation: Suppose that there are m types o f capital and s types 
of labour available; the mth type o f capital employed by the ith firm is denoted by N^; 
the total amount o f the j th type o f labour is Lj and the amount of j  labour employed in 
the ith firm is N ;^ the output of the ith firm is
Yj = /«■ ( ZH, Zjj, ..., Z *. N u, N * ..., Nsi) (A3.23)
1 = 1 , 2 , ..., n.
(e) Each firm production function has a negative definite Hessian with respect 
to labour inputs. That is, each firm production function has strictly 
diminishing returns to any linear combination of labours - a generalisations 
° f  / 1n n  <  0 .
Fisher (1969) claimed that it does not matter whether there is one or more type of 
capital so may be interpreted either as a scalar or a vector. However, adopting 
similar sort o f aggregation criteria that Klein (1946) proposed (as is mentioned earlier in 
the chapter), Fisher (1968a) assumed that for any aggregation problem considered, 
aggregation will be possible if and only if the appropriate aggregate exists both for all 
firms considered together and for any subset of firms considered in isolation. This 
means that a labour (or output) aggregate can be formed when each firm is considered 
in isolation. The firm's production function can be written in the form:
/ i ( Z , N )  = F i ( Z , v i (N)) (A3.24)
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Simultaneous existence of capital and labour aggregates: Fisher (1968a) theorised 
that "if any capital aggregation exists over all firms, then a labour aggregate exists 
also".
Simultaneous existence of capital and labour aggregates under constant returns to 
scale: In a constant returns to scale case, each of the following three conditions is 
necessary and sufficient for the existence of a labour aggregate:
(a) whenever the ratios Nj / N (i = 2, 3, n) are the same for all firms, the 
marginal rates of technical substitution between labour pairs are also the 
same (and vice versa, if labour is optimally allocated). This means that 
under constant returns to scale, a labour aggregate exists if and only if a 
given set of relative wages induces all firms to employ different types of 
labour in the same proportion. Similarly, an output aggregate exists if and 
only if a given set of relative output prices induces all firms to produce all 
outputs in the same proportion.
(b) The function y 1 (N) in equation A3.24 can be chosen as the same function 
for all firms. This means that using the assumption that "a labour (or 
output) aggregate can be formed for each firm separately", a labour (or 
output) aggregate exists for the system as whole if and only if such firm 
aggregates are formed in the same way for all firms.
(c) For every i = 2, 3, .., n, there exist a function (J)1 (/*, Z) homogeneous of 
degree one and monotonic i n f 1, and a vector-valued function
HKZ) = {H i (Z)„ .., H i (Z)m ) (A3.25)
homogeneous of degree one, such that/ 1 can be written in the form
f '  (Z, N) = <t> > { /  > (H i (Z), N), Z } (A3.26)
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This means that a labour aggregate can be formed if the firms production 
functions differ in at most two ways:
(a) capital-altering technical difference which is a generalisation of the 
capital augmenting technical change; and
(b) Hicks-neutral technical differences.
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Chapter 4
Sources of economic growth: the growth-accounting framework
This chapter develops a version of the neoclassical growth-accounting framework 
appropriate to the analysis of the sources of economic growth and productivity changes 
in the small-island economies of the South Pacific. Although data constraints restrict 
the scope of the framework, the analysis follows the Solow-Denison growth-accounting 
tradition and thus shares some of its strengths as well as weaknesses.
A neoclassical growth-accounting framework is derived as the basis to explain 
the sources of economic growth in terms of growth in labour, capital inputs and the 
growth in total factor productivity. The basic neoclassical framework is modified later 
in the chapter to cater for the problems relating to data availability. It is also expanded 
in the next chapter to reflect the contribution of net capital inflow to economic growth.
Literature review
Although the concept of a production function was developed in the 1920s by Paul 
Douglas and Charles Cobb, limited empirical work on factor productivity measurement 
was undertaken within the framework of the production function prior to the second 
world war.
The first attempt to measure total factor productivity (or output per unit of capital 
and labour combined) was undertaken by Tinbergen (1942) and followed by Stigler 
(1947). Measures of factor productivity were based only on the average products of 
capital and labour (Kendrick and Vaccara 1980). To analyze the changes in total factor
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productivity, Solow (1957) explicitly used the neoclassical assumptions in his growth 
theory1 and an aggregate production function in the form
Y, = A'.FQC,,!,) (4.1)
where
Y, is real output;
K, is capital input measured in physical units;
L, is labour input measured in physical units; and
A, is a shift factor to represent the Hicks neutral technical progress.
From the above aggregate production function, Solow derived the neoclassical 
growth-accounting framework using the constant return to scale assumption such that
dy/y — dAJA + w^Kdk/k (4.2)
where
dy/y is the growth rate of output per man-hour;
dk/k is the growth rate of capital per man-hour;
wK is the elasticity of output per man-hours to man-hour capital
(wK = 1 - wN)
wN is the income share of labour and w K is the income share of capital. 
dAJA is the rate of technical progress (it is also known as the residual growth or 
the changes in total factor productivity); and
Some of the weaknesses of this neoclassical growth-accounting framework, including 
the way total factor productivity (TFP) is measured, have marked the points of 
departure of recent work on productivity growth from the neoclassical growth- 
accounting tradition. This research has been directed towards narrowing down the 
residuals and relaxing some of the restrictive neoclassical assumptions.
1. These include constant returns to scale and perfect competition where factor inputs are paid their 
respective marginal products.
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Griliches (1960) and Denison (1962) expanded the conceptual and analytical 
capacity of Solow's growth-accounting framework to reduce the residual growth 
component by including the growth effects of improved education, shortened hours of 
work and the changing age-sex composition of the labour force. They applied the 
principle of weighting inputs by the marginal products of those components of labour 
inputs. Kendrick (1961, 1973), Griliches and Jorgenson (1966), Jorgenson and 
Griliches (1971, 1972) and Jorgenson and Gallop (1980) extended the principle of 
weighting the input components by their respective marginal products to the 
components of capital inputs. They disaggregated capital by class of asset and by legal 
form of organization. Griliches (1964), Kendrick (1982) and Maddison (1987) 
identified that outlays for research and development are a major contributor to 
technological progress. Wheeler (1980) and Psacharopoulos (1972) emphasized the 
effect of education and the quality of the labour force on economic growth.
The analytical framework
A practical way to work with a neoclassical growth-accounting framework to determine 
the sources of economic growth in South Pacific islands is to first derive the 
neoclassical growth-accounting equation and then to modify it to a form more 
appropriate to the data availability in the islands.
Assumptions:
(i) For each island economy, there exists an aggregate production function 
(i.e. there is a technical relationship between aggregate output and 
aggregate inputs).
(ii) Each economy possesses two aggregate factors of production, capital (K) 
and labour (L). (Although 'land' is a significant fixed factor of production 
in the islands, its growth rate is negligible.)
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(iii) Technical progress is assumed to be disembodied from factor inputs. This 
means that the effect on economic growth of new technology embodied in 
new capital equipment as well as in newly acquired labour skills is 
excluded from the effects of the increase in physical capital and labour, 
and is lumped together in a ’residual* component of the growth-accounting 
equation. The amounts of capital services and labour services effectively 
used in production are denoted by (Z) and (N) respectively.
(iv) Each economy experiences a residual set of unknown determinants of 
economic growth. This set of unknown determinants is assumed to form 
an efficiency parameter that allows Hicks neutral shifts in the production 
function. This efficiency parameter will also be referred to as total factor 
productivity (TFP) and denoted by A. The set of unknown determinants 
of economic growth will be discussed in detail later in the chapter.
The general form of the aggregate production function with aggregate output - 
two aggregate inputs can be written as:
Y, = F [ Z „  N,;f] (4.3)
where
Y, is total real output produced at time t;
N, is the labour services employed in the production of Y;
Z, is capital services utilized in the production of Y; and
t is a shift parameter introduced to allow for changes in TFP.
Solow (1957) referred to t as the technical change representing any kind of shift 
in the aggregate production function. He assumed Hicks neutral technical change 
which is technical change that leaves the marginal rates of technical substitution 
untouched but increases or decreases output attainable from given inputs. Tn this case 
the production function with Hicks-neutral efficiency parameter can be represented as
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Y, = A ,F [Z „N J (4.4)
The multiplicative factor A pleasures the effect of shifts over time in technical know­
how. Differentiating equation 4.4 with respect to time yields,
dY/dt =  F [ 7  x N J i A / d  + A.ZF/tiZ.dZ/dt + A .ZF m .dN /dt
Now
A.aF/az = ay /az;
and
A.aF/dN = ay/aN ,
therefore
dY/dt = F [Z r N ).dAJdt + ÜY/bZ.dZ/dt + üY/äN.dN/dt 
Now dividing through by Y,
dY/Y  = F [Z , Nj.dAJY  + ÜYlÜL.dZlY 4- ÖY/äN.dNIY (4.5)
The time indices have been dropped for clarity of exposition. Multiplying the first, 
second and third terms of the right hand side of equation 4.5 by [A/A], [Z/Z] and 
[N/N] respectively and re-arranging, gives
dY/Y = Y  £Z/Y).dZ/Z  + Y n(N/Y).</N/N + dA/A  (4.6)
dY/Y = a.dZ/Z + ß.dN/N + dA/A  (4.7)
where Y Nis the marginal product of labour;
Yz is the marginal product of capital;
dY/Y  is the growth rate of total real output (the rate of economic growth); 
dZ/Z is the growth rate of capital services used in production;
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dN/N is the growth rate of labour services used in production; 
dAJA is the rate of change in total factor productivity; 
a is the elasticity of output with respect to capital; and 
ß is the elasticity of output with respect to labour;
If data for Z and N'are readily available and output elasticities with respect to 
the factor inputs are observable, the calculation of the factor contributions to 
economic growth based on equation 4.7 would be simple and straightforward and 
dAJ A  would be obtained as a residual.
However, output elasticities with respect to factor inputs are not observable in 
reality. Traditionally, two ways may be used to obtain estimates for these output 
elasticities. First, if adequate time-series data allow, econometric estimation 
techniques could be used to obtain estimates of the elasticities. Data are too limited 
in the islands to enable this approach to be usable. The second approach is the non- 
parametric method. Using the assumptions of constant returns to scale and
competitive factor pricing, it treats the relative income shares of the factor inputs as 
approximations of the output elasticities. As discussed in Chapter 3, the assumption 
of constant returns to scale implies that the sum of output elasticities with respect to 
the input factors is unity, that is,
a + ß = 1. (4.8)
Competitive factor pricing implies that the marginal value product of factor inputs 
equals the price of the services of that factor, that is,
P- YZ = r
and 7\YN = w
so that
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Yz = r/P and YN = w/P (4.9)
where
Yz is the marginal product of capital;
YN is the marginal product of labour;
P is the average price of output;
r is the return per unit of capital used in production; and 
w is the return per unit of labour used in production.
It follows that
dY/Y = [(r/P).(Z/Y)] dZ/Z + [(w//>).(N/Y)] dN/N + dAJA (4.10)
where the terms in brackets, [(r/P).(ZJY)] and [(w/P).(N/Y)], are the respective income 
shares accruing to capital and labour, which for simplicity may be written, using 
Solow's (1957) notation, as W2 and WN respectively.
That is
a  = W2 = r.TJP.Y (4.11a)
ß = WN = w.N/P.Y (4.11b)
Thus
dY/Y = W .dZ/Z  + WN.dN/N + dAJA (4.12)
where
W2 + WN = 1
and the residual or total factor productivity growth can be expressed as
dAJA = dY/Y - VJZ.dZJZ - WN.dN/N. (4.13)
Equation 4.13 is the basic equation for a non-parametrical analysis of the sources 
of economic growth, with dAJA being computed residually, i.e. the residual growth of
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output refers to that part of economic growth not accounted for by growth in 
homogeneous capital and labour, and is obtained by simple subtraction. Since a 
positive dAJA results in capital and labour inputs becoming more productive, it is 
convenient to refer to it as the rate of growth of total factor productivity (Bruton, 
1967).
Growth in total factor productivity
In general, productivity is the output per unit of any factor input. The two most 
common indices that measure the growth in productivity are the partial factor 
productivity index and the total factor productivity index (Nadiri 1970). The index of 
partial factor productivity is the average product of labour and capital inputs. That is
APl = Y/N
APk = Y/Z
where AP Lis average product of labour 
APk is average product of capital
The index of total factor productivity, on the other hand, refers to the residual 
component of the basic growth-accounting equation or the index of technical progress, 
as Solow (1957) called it. It is defmed by Nadiri (1970) as output per unit of labour 
and capital together. Mathematically, that is
A = Y / (aZ + 0N) (4.14)
where a is the elasticity of output with respect to capital; and 
ß is the elasticity of output with respect to labour,
The existence of the residual component of the growth-accounting equation 
could be explained by any one, or a combination, of the following factors:
(i) technical characteristics of the aggregate production technology;
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(ii) movements in factor prices;
(iii) inability to identify and include all inputs to production in the production 
function;
(iv) inability to measure output and input correctly (measurement error);
(v) improper aggregation of the individual outputs and inputs as well as the 
individual firm's production functions (aggregation bias);
(vi) inability to obtain appropriate data that are consistent with the theory of 
production; and
(vii) incorrect specification of the aggregate production function.
Technical change and growth in total factor productivity
If all factor inputs are identified, 'correctly' measured, 'properly' aggregated, and an 
aggregate production function exists in its correct specification, then any residual or 
total factor productivity growth is due either to movement in factor prices or to the 
technical characteristics of the production function. These technical characteristics are 
highly interdependent and are summarized by Nadiri (1970) as:
(i) efficiency of production through the availability of better techniques;
(ii) bias in technical change: the nature of the new techniques is such that it 
leads to a greater saving in one input than in another;
(iii) elasticity of substitution, a measure of the ease of substitution of one factor 
for another in the course of production;
(iv) scale of operation of the production process: that is, economies or dis­
economies that arise due to changes in the scale of operation of the 
economy; and
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(v) homotheticity of the aggregate production function: that is, whether the 
returns to scale are evenly distributed among all factors of production.
Effects of movements in factor prices on growth in total factor productivity 
Given the assumptions made about the growth-accounting framework, such as 
competitive markets so that factor prices reflect marginal products of the factor inputs 
and linear homogeneity of the production function, a relationship between factor prices 
and residual growth can be derived (Kendrick and Sato 1963). That is, from equation 
4.14, total factor productivity (AJ can be expressed as
At = Yt /F(Z,N)
so that the growth in total factor productivity is
dAJA = dY/Y - (a.dZ/Z + ß.dN/N). (4.15)
The 'adding up' property of the homogeneous production function (Chapter 3) produces, 
Y = rZ + wN (4.16)
where
r is the real rate of return of capital; and 
w is the real wage rate.
Following Kendrick and Sato (1963) and taking the total differential of Y we get, 
dY -  r.dZ + Z.dr + w.dN + N.dw.
Dividing both sides by Y and multiplying the left hand side by Z/Z gives 
dY/Y = [r.Z/Y].dZ/Z + [rZ/Y].dr/r
+ [wN/Y].dN/N + [wN/Y].dw/w
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dY/Y -  (X.dZfL + a.dr/r + ß.dN/N + ß.dw/w
Substituting back to equation 4.15 gives
dAJA = oc.dr/r + ß.dw/w (4.17)
That is, the growth in total factor productivity can be regarded as the weighted average 
of the growth rates of the returns to capital and wage rates. Movements in the relative 
prices also influence factor productivities via their effects on the capital-labour ratio 
(Nadiri 1970).
Effects of unidentified or omitted inputs on growth in total factor productivity 
Assume that an aggregate production function exists and that cultivated land (R) is an 
omitted factor input. Also suppose that each factor input is paid its marginal product, 
and output is exhausted. The corresponding Solow productivity index is
dA'/A' = dY/Y - [a.dZ/Z + ß.dN/N + (l-a-ß).dR/R].
where
dA'/A ' is the growth in total factor productivity with cultivated land included as 
factor of production; and 
dR/R is rate of growth of cultivated land.
Substituting this back into equation 4.7 gives
dAJA = dA'/A' - (l-a-ß).dRZR, (4.18)
which implies that omitted factor inputs affects the growth in total factor productivity.
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The relationship between the change in total factor productivity and changes in 
partial factor productivity
Suppose that an aggregate production function exists and that each factor input is 
paid with its marginal product. Also suppose that output is exhausted and that the 
average products of labour and capital respectively are denoted by h and / such 
that
h = Y/Z
and
/ = Y/N
equation 4.15 can be arranged as
dAJA = dYIY -  oc.(dY/Y - dh/h) - ß.(dY/Y-dl/l)
dAJA = a. dh/h +  ß.dl/l. (4.19)
That is, the rate of change in total factor productivity is the weighted average of 
the partial factor productivities.
Modifying the framework to cater for problems associated with data availability 
and measurements of capital and labour inputs.
Data on capital services (Z) and labour services (N) used in production are not 
available, but capital stock (K) and employed persons (L) can be used if
(i) capital stock (K) and labour force (L) are always fully employed so 
that the total services used in production equal the total services 
available from the capital stock and labour force in the economy; or
(ii) the amount of labour and capital services that are used in production 
(Z and N) are constant proportions of the total services available from 
the capital stock and labour force respectively (Hulten 1986).
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If the capital stock (K) and labour force (L) are indices of the total availability 
of capital (Z J and labour services (N ),fmeasured in ’machine-hours’ and ’man-hours’ 
respectively, then in an analysis of this nature, full utilization of total labour and 
capital available is realistically impossible. For a given machine or worker, fixed 
amounts of ’machine-hours’ ancK ’man-hours’ respectively are available (8,760 
machine-hours and 8,760 man-hours) in any given year but only a fraction of this 
service endowment could be used in production, especially in the South Pacific 
islands where unemployment and under-employment are characteristically high. 
Because full employment of factor inputs is unrealistic (Solow 1962), the following 
relationships must be true and hence condition (i) above is inappropriate. The true 
relationships between Z and Z f and between N and N f are:
Zt < Zf and N t < Nf
where
Zf denotes total services available from the existing capital stock (K) in a given 
period of time. It represents the total ’machine-hours’ available in the 
economy at period t;
Nf denotes total services available from the employed worker (L) in a given period 
of time. It represents the total ’man-hours’ available in the economy at period 
t;
Z t denotes ’machine-hours’ in period t that were effectively used in production in 
period t\
Nt denotes ’man-hours’ in period t that were effectively used in production in 
period t.
That is, the amount of capital and labour services actually used in production (Z andt 
Nt) are fractions of the total services available from the capital stock and the labour 
force (i.e. Z f and N f ) at time t measured in machine-hours and man-hours 
respectively.
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The capital services utilized in production are generally unobservable and in 
most developing countries, including the island economies under consideration, proper 
employment data in terms of man-hours used in production are virtually non-existent.
The assumption of proportionality, both between the total capital services (ZO 
available from the existing capital stock and capital services used in production (Z), and 
between the total labour services (NO available from the labour force and labour 
services used in production (N), implies that both the rate of capital utilization (UK) and 
the rate of labour employment (UL) are constant over the period of analysis. This is 
highly dubious and unrealistic especially when annual data are used (Hulten 1986).
Mathematically, we can specify the relationship between the total machine-hours 
available from the existing capital stock and the capital services used in production, and 
between total man-hours available from the labour force and labour services employed 
in production as
z, = u K.z; (4.20a)
N, = U,L.N/
where
0 < U,L < 1 
and
0 < U k < 1
(4.20b)
Rearranging equations 4.20a and 4.20b, the rates of capital utilization (U,K) and 
labour employment (U,L) could be expressed as
U,k = Z,/Z/ 
and
(4.21a)
U,L = N/N / (4.21b)
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Logarithmically differentiating equations 4.21a and 4.21b yields
dilnZJ/dt = d(lnV*)/dt + d{lnZJ)/di 
d(lnNt)/dt = d(ln\JL)/dt + d(/*N0/dt.
(4.22a)
(4.22b)
Equivalently, equations 4.22a and 4.22b can be expressed as
dZTL = JUW K + (4.23a)
dN/N = d\JL/\JL + dNVNf (4.23b)
where
t/UK/UK equals proportionate changes in the rates of capital utilization; and 
d\JL/UL equals proportionate changes in the rates of labour employment.
For empirical purposes, it is difficult to obtain data on the variables in equations 
4.23a and 4.23b. These two equations can be modified and related to the growth rates 
of capital stock and the labour force. If the maximum available capital and labour 
services, Zf and Nf respectively, are the total number of machine-hours and man-hours 
available from the existing capital stock and the labour force during year t, and 0 and 7t 
are the hourly real rates of return for the respective factor inputs, then 0Zf and 7tNf are 
the total value of capital and labour services available during year t. If r and w denote 
the real annual rates of return to capital and labour respectively, then
The relationship between 0 and r (and equivalently between n and w) can be illustrated 
with a machine-hour example. If the machine is working non-stop, the real rate of 
return of the machine per annum equals the hourly rate of return times the total 
maximum number of hours per annum. That is,
0Zf = rK (4.24a)
and
7tNf = wL. (4.24b)
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r = (0 per hour) times (8,760 hours).
Thus
r = 0 times 8,760, 
therefore, on the average,
0 = r/8,760.
Substituting 0 = r/8,760 into equation 4.24a gives
Zf = K x 8760
Hence
(4.25a)
d lffZ f = dK/K (4.25b)
If the machine works only half a day, we adjust the number of hours worked per annum 
but the validity of equation 4.25b still holds. We can apply the same thing to the labour 
input. Thus
dZ/Z = <mK/UK + dK/K (4.26a)
dN/N = dll VUL + dUL. (4.26b)
Intuitively, the growth rate of capital (or labour) services used in production 
equals the proportionate change in capital utilization rate (or labour employment rate) 
plus the growth rate of capital stock (or labour force).
We can therefore substitute equation 4.23a and 4.23b into 4.12 or 4.13 to obtain 
more detailed versions of the growth-accounting equation. That is,
dY/Y = a.dK/K + ß.dL/L + ß.dUL/UL + a.dü^/U^ + dA/A (4.27a) 
or
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dY/Y = W z .dKJK + W N . JL/L
+ WNtfUL /U L+ W Z.</UK/U K + dAJA. (4.27b)
Data on variables L and K are available or easy to estimate but the rates of 
capital utilization (U K) and sometimes labour employment ( U *), are not available 
on the island economies.
Re-arranging equations 4.27a and 4.27b yields
dAJA = dY/Y - [a.d¥JK + ß.dL/L
+ ß.dUL/ U L+ a.d\J K/U K] (7.28)
dAJA = dY/Y - [W z. dKJK
+ WN.t/L/L + [WL.tfUL/U L+ W K.dU K/U K]] (7.29)
The labour employment rate, if data allow, could be approximated by the ratio 
of employed population to the labour force. Failure to obtain data on capital and 
labour services that are actually used in production results in potential bias in the 
residual which varies with the rate of capital utilization and rate of labour 
employment. That is, the true change in total factor productivity (dAJA) equals the 
change in total factor productivity when K and L are used as proxies for Z and N, 
minus a weighted average of proportionate changes in the rate capital utilization and 
the rate of labour employment. That is,
dAJA = dA *IA - [a .<flJK/U >4- 0.dV L/U 4.30
where
dA*/A *= dY/Y - [W z . dKJK +  W N. dLIU\.
Figure 4.1 demonstrates the effects of changes in factrore utilization on the 
production technology. Suppose the economy is at equilibrium at time t= 0  at (Y/ L) 0 
and (K/L) 0 and if either capital utilization falls by half and/or labour services
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double while other things remain constant, including the capital stock (K), labour 
force (L) and the shift factor (A), then the economy moves along the same technology 
OA from B 0 to E ,. But since the capital stock and labour force are unchanged, the 
economy will seem to be at E 2 on the production function OC. The economy then 
appears to experience a fall in total factor productivity when in fact the quantities of 
utilized capital decline and/or employed labour services increase.
Figure 4.1
Effect of changes in factor utilization on the production technology
Improvements in educational and health standards of the labour force as sources of 
growth
Solow (1962), Denison (1962), Nelson (1964) and others sought to break down the 
total factor productivity growth (dAJA) into components of improved quality of 
labour and technical change. In this study, the improvements in the quality of labour 
are analyzed in terms of improved education and better health. The way education 
and health improvements combine to adjust labour input for the quality of the labour 
force is discussed in Chapter 5.
The educational background and health standard of the general population are 
two of the crucial determinants of the quality of labour. Not only do they determine
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the types of work individuals are able to do but they also affect their efficiency in 
doing those jobs.
In this study, the increase in output resulting from advances in production 
techniques and technology are separated from the increase in output due to 
improvements in the quality of labour input - similar to Denison’s (1962) treatment.
It is commonly accepted that there is a correlation between improvement in 
technology and improvement in the quality of labour because highly educated 
individuals may be among the factors that influence the pace of inventions, the 
development of new ways of organizing production and new business practices.
Following Williamson (1969), we can introduce the quality of labour into the 
production function implied in equation 4.12 such that
Yt = A tZta(q.N)t0 (4.31)
where A is an adjusted total factor productivity (net of labour quality); and 
q is an index measure of the quality of labour.
Transforming equation 4.31 back to its growth-accounting version gives
dY/Y = a.dZ/Z + 0.(dN/N + dq/q) + dA' /A ’ (4.32)
where
dZ/Z = dKJK + dU k/ u  K 
dN/N = dLIL + dU L/U  L.
That is,
dY/Y = a.dKJK + ß.dUL + ß.dq/q
+ ß.dl^lU L+ a.dUK/U K+ dA’/A’ (4.33)
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Contributions of the net inflow of external finance to domestic investment and 
economic growth: an extension of the growth-accounting framework
Given appropriate domestic policies, the inflow of foreign capital can augment the 
availability of investible resources in the recipient country. Higher investment and 
technology transfers will then accelerate growth. If domestic policies are not 
appropriate, foreign capital inflows can merely substitute for domestic savings, build up 
external debt that can not be repaid, and thus impede economic growth.
The literature on the impact of foreign capital inflow on the economic growth of 
the recipient country has passed through various stages. Rosenstein-Rodan (1961) and 
Chenery and Strout (1966) considered foreign resources mainly as exogenous 
increments to the developing countries' capital stocks. They saw capital inflows as net 
additions to the recipient country's productive resources. The substitution effect of 
capital inflows and the effect on domestic incremental capital-output ratios were not 
seen as problems.
Rahman (1968), Griffin (1970), Griffin and Enos (1970) Weisskopf (1972), 
Voivodas (1973) and Go (1985) criticized these views by using a saving function of the 
form
S = / ( Y, F) (4.34)
where
S is domestic saving;
Y is gross domestic product; and 
F is foreign capital inflow.
Their main objective was to assess the impact of foreign capital on the domestic 
economies. They found that the estimated coefficient of foreign capital was negative 
but less than unity and thus emphasized two points about the impact of foreign capital 
inflows. First, because the estimated coefficients for capital inflows were less than
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unity in absolute value, they concluded that total foreign capital inflows were not net 
additions to the stock of domestic capital resources, because a fraction of the total flow 
would be used for current consumption. Second, as the coefficients were negative, they 
concluded that foreign capital reduced productive efficiency by raising domestic 
capital-output ratios. Given any plausible welfare function that includes present and 
future consumption, they argued that under optimal allocation of resources, part of the 
foreign capital would be allocated to present consumption.
Two hypotheses were then advanced to explain how foreign capital could lead to 
a decline in domestic saving. First, foreign capital might induce governments to relax 
their tax efforts and increase their consumption expenditure. Second, private foreign 
investment pre-empts investment opportunities and displaces domestic investment. If 
saving is determined by available investment opportunities, this would cause domestic 
saving to fall. Furthermore, capital inflows serve a variety of objectives besides the 
economic growth of the recipient country. Foreign capital inflow could thus increase 
the overall incremental capital-output ratio and, while other things remain constant, 
reduce the efficiency of investment.
Papanek (1972) criticised the latter approach. He argued that Griffin, Enos and 
Weisskopf ignored the data problems arising from using saving as an independent 
variable when most developing countries calculate saving purely as a residual. He 
claimed that the negative correlation between foreign capital inflows and saving levels 
in developing countries was misleading because it was more probable that in many 
countries both lower saving and higher aid flows stemmed from third factor, that is 
policies in the recipient country.
Lee et al. (1986) criticized the above approaches to determining the impact of 
foreign capital inflow on recipient economies on the grounds that
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(i) the growth equation should include the domestic saving rate, foreign 
capital inflows and some measure of export performance as independent 
variables; and
(i) because simultaneity prevails between saving and growth, a single equation 
model is inappropriate because the estimated parameters will be biased and 
inconsistent.
To eliminate this specification bias, Lee et al. (1986) and Kioa (1992) used a 
simultaneous model, consisting of a growth equation and the traditional Keynesian-type 
savings equation augmented by per capita income and rate of economic growth. Their 
results were generally consistent showing that capital inflow has favourable effects on 
economic growth but unfavourable effects on domestic saving. In other words, capital 
inflow has substitution effects on savings.
The conclusion of empirical studies suggests that the investment of capital is 
necessary, but not sufficient, for growth. The extent to which a country saves, invests 
and obtains capital from abroad, and whether or not it does so optimally, depends 
principally on its domestic policy framework. This implies that the economic growth 
attainable in a country is mainly constrained by inappropriate economic policies which 
result in the inefficient use of both domestic and foreign resources. The degree which 
investment stimulates growth depends on the efficiency with which it is used, and such 
efficiency is again determined by the recipient country's policies (Hughes 1986).
Assuming that, with favourable economic policies, net capital inflow favours 
economic growth through its impact on the productive capacity of the recipient 
economy, the growth-accounting equation can be expanded to include the growth 
contribution of net capital inflow.
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The extended model
The growth-accounting equation 4.33 is extended in this section to quantify the 
contribution of capital inflow to economic growth. To do this, the national income 
accounting identity for the sources of finance for domestic capital accumulation is used.
By national accounting definition, gross domestic investment equals the net 
increments to existing capital stock plus the allowances for consumption of fixed 
capital. That is,
GDI = NI + CC (4.35)
where
GDI is gross domestic investment;
NI is net domestic investment; and 
CC is fixed capital consumption.
Gross domestic investment can be financed from gross national saving and net capital 
inflow. Due to the symmetrical property of the balance of payments account (where the 
balance in the current account matches the balance in the capital account), it is 
statistically easier to represent net capital inflow by the negative of the current account 
balance2. Net capital inflow represents the balance of all international capital 
transactions of a country that are recorded in the capital account of the balance of 
payments schedule including the movements in international reserves. That is,
GDI = GNS + KI = NNS + CC + KI (4.36)
where
GNS is gross national saving;
2. By the nature of the balance of payments framework, the balance in the capital account (which is 
the sum of net direct investment, long-term loans, other net capital inflows, statistical discrepancies and 
the changes in international reserves), equals the current account balances. In developing island 
economies, current account balances are normally in deficit, so balance in the current account is a current 
account deficit In this study, it was found to be statistically easier to use current account deficits than 
capital account balances.
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KI is net capital inflow, which is represented by the current account deficit; and 
NNS is net national saving.
Gross national saving is defined as the sum of gross domestic saving (which is the 
difference between gross domestic product at market prices and the expenditures on 
consumption goods and services), net factor income and net current transfers received 
from abroad.
GNS = GDS + NCT + NFY (4.37)
where
GDS is gross domestic saving;
NCT is net current transfers received from abroad: and 
NFY is net factor income received from abroad.
Thus
GDI = NI + CC = NNS + CC + KI
GDI = NDS + CC + NCT + NFY + KI. (4.37)
Recalling the growth-accounting equation 4.33,
dY/Y  = CLdK/K + ß.dL/L + u, (4.38)
where
a  + ß = 1; and
ut is the residual term.
According to the national income identity for the sources of finance for domestic 
capital formation (equation 4.37),
dKJdt = NI = GNS - CC + KI (4.39)
dK/dt = NNS + KI (4.40)
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where
d¥Jdl is the instantaneous rate of change of capital stock.
Substituting equation 4.40 into equation 4.38, we can obtain the modified version of the 
growth-accounting equation such that
dY/Y  = (X.NNS/X + (X.KI/K + ß.dL/L + dB/B (4.41)
where
NNS is net national saving;
KI is net capital inflow;
dB/B is changes in total factor productivity.
Equation 4.41 is the basic equation for analysing the contribution of net capital 
inflow and national saving to economic growth.
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Chapter 5
Data sources and methodology
This chapter discusses the sources of data and the methodologies used to generate the 
unofficial data series that constitute the thesis database. Because the statistical data 
required in this study do not come from a single source, they have had to be adjusted for 
consistency and comparability.
Data sources
The South Pacific Economic and Social Database (SPESD) compiled by the National 
Centre for Development Studies at the Australian National University, is the major 
source of statistical data used in this study. Other sources, such as the The World 
Tables (various issues) produced by the World Bank and the Key Indicators of 
Developing Member Countries of ADB (various issues), produced by the Asian 
Development Bank, were useful in supplementing the thesis database.
The South Pacific Economic and Social Database mainly reproduces official 
statistics available from the publications of national statistics offices while statistical 
data available from the World Tables are adjusted by the World Bank for international 
comparability.
In constructing the thesis database, adjustments were made to the South Pacific 
Economic and Social Database data and some local data sources were used where they 
were judged to be more appropriate. For SPESD time series data that are only available 
for recent periods, corresponding data from other data sources, such as the World 
Tables and the Key Indicators of Developing Member Countries of ADB, were extracted
79
and appropriately spliced to complete the required series. Due to data limitations, the 
periods of analysis for Tonga and Fiji are different. For Fiji, the period of analysis is for 
the calendar years between 1970 and 1989. In the case of Tonga, where national 
accounts statistics are available on a fiscal year basis (July to June), the period of 
analysis is between fiscal years 1974/75 and 1988/89.
Measures of domestic output
Although the specification of the growth-accounting framework is relatively 
straightforward, the choice of data to measure the aggregate capital, aggregate labour 
and aggregate output would have substantial effects on the results (Clark 1979). The 
choice of data thus has to be consistent with the theoretical basis of the model.
Many measures of domestic output are available or can be derived from the 
national accounts estimates of a country. These includes gross national product (GNP), 
gross domestic product at market prices (GDPmp) and gross domestic product at factor 
cost (GDPfc)1. However, for the purpose of growth-accounting and productivity 
analysis, there are differences in opinion about the appropriate measures of output to be 
used (Clark 1979). Jorgenson and Griliches (1972) maintained that output should be 
measured by gross product (or gross value added) and valued at market prices. Denison 
(1972a) on the other hand, advocates net product (that is gross product less consumption 
of fixed assets) and valuation at factor cost.
Denison considered fixed capital consumption (or loss in the value and 
productive capacity of fixed assets over time due to wear and tear and being used up in
1. Gross domestic product at market prices (GDPmp) is the total market value of goods and services 
produced in the country within a given year after deduction of costs of goods and services used in 
production (however, the costs of fixed capital consumption are still included). Excluding net indirect 
taxes from (GDPmp) gives the gross domestic product at factor cost (GDPfc). Gross national product at 
market prices (GNPmp) is gross domestic product at market prices adjusted for net factor income from 
abroad.
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production) as part of the cost of production. Since the goal of a society generally is to 
maximize net output rather than gross product (Denison 1962 and Solow 1957), all cost 
components, including fixed capital consumption, should be netted out from the 
adopted output measure. Gross domestic product and gross national product give only a 
rough picture of the general economic performance of the economy. For the purpose of 
productivity and growth-accounting analysis, they are inflated measures of output 
because they include fixed capital consumption, which is a cost that should be deducted 
(Denison 1962).
The measure of output used in this study is net domestic product (or domestic 
factor income), valued at constant factor cost. Net domestic product at constant factor 
cost is equal to the sum of incomes accruing to the domestic factors of production and is 
obtained by subtracting fixed capital consumption from gross domestic product, valued 
at factor cost (GDPfc)2. That is,
NDP(fc)t = GDP(fcy - CC, (5.1)
where
GDP(fc)t is gross domestic product at factor cost in year t;
NDP(fc)t is estimated net domestic product in year t; and
CQ is fixed capital consumption.
Net domestic product is used in this study (Table 5.1 and 5.3) instead of national 
income, which is the output measure used and recommended by Denison (1962) and 
others. National income, by definition, is the sum of net domestic product and net 
factor income received from abroad. The growth-accounting framework is based on the 
concept of a domestic production function, and thus the measure of output should be
2. GDPfc represents the gross value added by the factor inputs in the process of production and is 
equivalent to the gross payment to the factors of production or gross domestic product less net indirect 
taxes.
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confined to domestic production. Net factor income received from abroad is not part of 
domestic output and is therefore excluded.
Valuation of output at factor cost is implicit in the assumptions that factor inputs 
are valued at their marginal products and that net domestic product is exhausted by the 
returns to the factor inputs to production. Outputs are valued at the factory gate price 
and thus should be free of indirect taxes.
Solow (1957) recommended that the best output measure for growth-accounting 
is net national product. However, Solow (1957) and Denison (1962) used only the 
output from private non-farm economic activity so as to
(i) escape the problem of measuring government output; and
(ii) eliminate agriculture, which according to Denison, is a step in the direction 
of homogeneity.
Value added to gross domestic product from all economic activities is measured 
by factor costs incurred. In government activities, however, factor cost is confined only 
to compensation of employees while interest payments and returns to government 
owned property are not included (Searle and Waite 1980).
For subsistence activities, value added to gross domestic product, is imputed 
because subsistence output is not marketed. Since the factor inputs in the subsistence 
sector are difficult to separate from the factor inputs in the marketed sector, this study 
assumes that the elasticities of output with respect to the factor inputs in the subsistence 
sector are the same as their respective output elasticities in the marketed sector.
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Table 5.1
Official estimates of gross domestic product for Fiji, 1970-89
GDP GDP GDP GDP GDP NDP
at at constant at at constant implicit at constant
Years current 1977 current 1977 deflator 1977
market market factor factor factor
prices prices cost cost (1977=100) cost
($Fm) (SFm) (SFm) (SFm) (SFm)
1970 191.8 481.9 168.9 424.4 39.8
1971 211.9 518.7 184.7 452.1 40.9 367.2
1972 261.3 553.0 230.5 487.8 47.3 401.4
1973 338.3 618.8 300.6 549.9 54.7 461.4
1974 450.0 618.5 410.5 564.2 72.8 473.8
1975 536.0 587.3 515.4 564.7 91.3 472.5
1976 596.3 606.2 570.6 580.1 98.4 485.8
1977 660.1 660.1 605.7 605.7 100.0 509.5
1978 702.2 673.5 643.0 616.7 104.3 518.3
1979 852.2 755.4 779.4 690.9 112.8 589.3
1980 983.7 741.7 901.0 716.5 125.8 611.0
1981 1,056.1 797.2 953.7 760.0 125.5 650.0
1982 1,113.3 776.9 1,020.5 712.1 143.3 598.5
1983 1,142.2 757.0 1,031.8 683.9 150.9 567.8
1984 1,275.0 820.7 1,151.7 741.4 155.4 623.9
1985 1,316.5 786.6 1,177.7 703.7 167.4 585.6
1986 1,461.7 838.3 1,326.1 760.5 174.4 643.3
1987 1,465.2 783.0 1,329.2 710.3 187.1 591.2
1988 1,587.9 886.5 1,438.3 716.3 200.8 596.4
1989 1,861.4 944.7 1,661.2 801.9 207.2 681.9
Source: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University, Canberra.
Figure 5.1
Fiji: different measures of domestic output
(at constant 1977 constant prices)
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Using equation 5.1, estimates of net domestic product depend on the official
estimates of gross domestic product, valued at factor cost, and the estimates for fixed 
capital consumption, which are derived in Chapter 6.
Table 5.2
Kami's and Parry's estimates of Tonga's gross domestic product, factor cost
1974/75- 1988/89
0 ) (2) (3) (4) (5) (6) (7) (8)
Kami's Kami's Kami's Parry's Adjusted Parry's Adjusted Implicit
GDP GDP GDP GDP Parry's GDP Parry's deflator
Fiscal estimates estimates implicit estimates GDP estimates GDP using the
years current constant deflator current estimates constant estimates adjusted
factor 1974/75 factor current 1984/85 constant Parry's
cost factor (1974/74=100) cost factor factor 1984/85 estimates
cost cost factor cost
(T$m) (T$m) (T$m) (T$m) (TSm) (T$m) (TSm)
1974/75 21.0 21.0 100.0
1975/76 21.5 22.1 97.1 .. ,, ,, ,,
1976/77 26.7 23.0 116.0 ..
1977/78 31.0 23.2 134.0 ##
1978/79 34.7 23.9 145.5 .. ,, ,, ##
1979/80 40.6 25.2 161.0 ,, ,, ..
1980/81 46.8 26.0 179.8 „ ##
1981/82 55.4 31.4 176.6 ## ..
1982/83 63.4 33.0 192.0 77.1 63.6 86.2 70.7 89.4
1983/84 .. .. 83.1 69.3 98.4 73.3 93.4
1984/85 .. .. 94.7 78.6 92.4 76.2 102.4
1985/86 .. .. 111.6 92.0 93.6 76.8 119.1
1986/87 .. 127.8 102.9 94.0 76.7 135.9
1987/88 133.6 108.5 92.5 74.4 144.3
1988/89 •• •• 147.4 117.7 94.2 75.4 156.4
Sources: Tonga Statistics Department, Estimates of National Accounts 1974175-80181, Tonga,
December 1983; Kami, S., 'Preliminary estimates of National Accounts', Statistics Department, 
Tonga, unpublished, 1985; and Parry, G., Tonga's national accounts estimates for 1982/83- 
1988/89’, Statistics Department, Tonga, unpublished, 1990.
There is no problem in obtaining official estimates of gross domestic product at 
factor cost for Fiji for the period of analysis, 1970-89 (Table 5.1).
For Tonga, the required series of gross domestic product and other economic 
statistics are available, as noted, on a fiscal year basis. To obtain the data required for
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the period of analysis (1975-89), economic statistics are spliced from three separate but 
overlapping sets of national accounts estimates. These are:
(i) the official national accounts estimates for 1974/75 to 1980/81, compiled 
by Saia Kami of the Statistics Department, Tonga (Tonga Statistics 
Department 1983);
(ii) a set of 'for office use only' estimates compiled by Kami for 1980/81 to 
1983/84; and
(iii) unofficial national accounts estimates for 1982/83 to 1988/89 compiled 
recently by Garth Parry of the Australian Bureau of Statistics (on behalf of 
the Asian Development Bank).
Kami's official and 'for office use only' estimates of gross domestic product, at 
current factor cost for 1974/75-80/81 and 1980/81-82/83 respectively, can be merged 
together to form the current factor cost estimates of gross domestic product for 1974/75- 
1982/83 (column 1, Table 5.2). According to information provided by Leigh Harkness 
(Economist, Government of Tonga), Parry's national accounts estimates have been 
withheld from publication by the Government of Tonga because the non-marketed (or 
non-monetary) component of dwelling ownership (and thus gross domestic product) are 
believed to be over-estimated. Parry's estimates shows that the GDP share of the non­
monetary component of dwelling ownership is relatively stable at around 21 per cent 
per annum. This is based on an imputed rent of T$160 per month per household. Given 
the housing standards in the islands, and in light of Kami's corresponding estimates for 
period 1974/5 to 1980/81, where the annual GDP share of the non-monetary component 
of dwelling ownership is relatively stable at 6 per cent of gross domestic product, the 
Tongan authorities believe that this T$160 per month is not justifiable (based on a 
discussion Kioa/Harkness, March 1990). Given Tonga's reservations about the 'Parry 
estimates', this study obtains its series of gross domestic product at current factor cost
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by adjusting the estimates of dwelling ownership at current price, using the GDP share 
of dwelling ownership in Kami estimates* 3.
Table 5.3
Tonga: The spliced estimates of gross domestic product, factor cost,
1974/5- 1988/89
(1) (2) (3) (4)
Interpolated GDP NDP
Spliced GDP implicit at
Fiscal Kami/Parry estimate deflator constant
years GDP constant (1984/85=100) 1984/85
current 1984/85 factor
factor factor cost
cost cost
(TSm) (T$m) (TSm)
1974/75 21.0 51.9 45.5 ..
1975/76 21.5 54.6 39.3 46.6
1976/77 26.7 56.9 46.9 48.3
1977/78 31.0 57.4 54.1 48.1
1978/99 34.7 59.1 58.7 49.0
1979/80 40.6 62.3 65.1 51.2
1980/81 46.8 64.3 73.6 52.4
1981/82 55.4 72.3 76.6 59.8
1982/83 63.6 73.2 86.9 59.9
1983/84 69.3 74.9 92.6 60.9
1984/85 79.0 79.0 100.0 64.5
1985/86 92.0 81.6 112.8 66.5
1986/87 102.9 84.4 121.9 68.8
1987/88 108.5 82.7 131.3 66.5
1988/89 117.7 85.6 142.0 69.0
Sources: Tonga Statistics Department, Estimates of National Accounts 1974175-80181, Tonga,
December 1983; Kami, S., 'Preliminary Estimates of National Accounts', Statistics Department, 
Tonga, unpublished, 1985; and Parry, G., Tonga's National Accounts estimates for 1982/83- 
1988/89’, Statistics Department, Tonga, unpublished, 1990.
Kami's estimates for gross domestic product at current factor cost for 1974/75 
(column 1, Table 5.2) are merged into the corresponding series of the adjusted 'Parry 
estimates’. Kami's GDP estimate for fiscal year 1982/83 is a provisional figure4 so
3. Let x be the estimated dwelling ownership such that GDP = GDP* + x, where GDP is gross 
domestic product and GDP* is gross domestic product without the estimate of dwelling ownership. From
the 'Kami estimates', the average GDP share of dwelling ownership is 6.34 per cent per annum. Thus,
GDP = GDP* + 0.0634.GDP. That is, GDP = GDP*/(1-0.0634).
4 Based on a discussion with Kami in September 1990.
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Parry’s estimate for that year is adopted. This gives a series of gross domestic product, 
at current factor cost, for 1974/75-1988/89 (column 1 of Table 5.3).
The series of GDP deflators available from the World Bank (1991) could be used 
to obtain the constant price estimates of GDP but there has been some concern about the 
credibility of the World Bank data (Conference on Health issues in the South Pacific, 
organised by the National Centre for Development Studies, held in Brisbane 1990). 
This study therefore uses the growth rates of gross domestic product at constant factor 
cost, reported by Fairbaim (1991) for 1981/82 to 1988/89, to extrapolate the GDP series 
from Kami's 1974/75-1981/82 series. The implicit GDP deflators are obtained as the 
ratios of current to constant price estimates of GDP at factor cost (Tables 5.3).
Figure 5.2
Tonga: different measures of domestic output
(at constant 1984/85 constant prices)
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Measures of capital input to production
Although aggregate production functions, the basis for the growth-accounting 
framework, specify capital services as inputs used in production, data on such input 
services are not generally observable. A key assumption of the growth-accounting
87
framework is that the flow of capital services used in production is proportional to the 
existing stock of capital assets. The growth rate of the service flow can thus be 
estimated by the growth rate of the capital stock (Hulten 1986). Chapter 4 outlines the 
justification for this assumption. Accordingly, the maximum service available from the 
existing unit of capital each year is 8,760 machine-hours. That is,
Zf = 8760.K (5.2)
where
Zf denotes maximum hours of service available from the existing stock of capital 
stock in a given year, and 
K denotes capital stock.
But from equation 4.20a, capital services used in production are the product of the 
maximum machine-hours available and the rate of capital utilization rate. That is,
Z, = Zf.UK, (5.3)
where
Z, is capital services used in production; and 
UK is capital utilization rate.
Combining 5.2 and 5.3 gives
Z, = [8760.K].[UKJ (5.4)
Equation 5.4 suggests that if annual estimates of capital utilization and capital stock are 
available, we could accordingly obtain the flow of capital services used in production. 
However, while capital stock can be estimated, estimates of capital utilization are 
difficult to obtain and thus proxies are normally used to approximate the rate at which 
capital is utilized in production.
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The view on adjusting the services available from capital stock for the degree of 
utilization is divided. Foss (1963), Jorgenson and Griliches (1967), Heathfield (1972) 
and Kim and Kwon (1977) used the rate of electricity utilization as a proxy for the rate 
of capital utilization (UK). This measure was found to be inaccurate by subsequent 
studies (Bautista et al. 1981). The direct measurement of capital utilization notably in 
agriculture and services which are the dominant sectors in Fiji and Tonga is not 
practical. Practical difficulties thus support the conclusions of Denison (1969) that 
while information about capital utilization contributes interesting information to growth 
analysis, it can not be used for statistical and conceptual reasons.
According to Denison (1969), the use of electricity utilization rate, by Jorgenson 
and Griliches (1967), did not reflect some of the cyclical movements in the US 
economy during 1929-54 and overstated capital utilization. Moreover, Jorgenson and 
Griliches used inappropriate weights to combine the utilization rates in each 
manufacturing establishment to obtain the series of capital utilization for the overall 
manufacturing sector (Denison 1969). Denison argued that even if the appropriate 
weights had been used and the cyclical adjustments made, a fundamental objection to 
adjustment for capital utilization remains.
Denison (1969) argued that even if it was known how much utilization had 
changed, the amount of increase in output that is included in the capital contribution 
(prior to the adjustment being made) and the amount included in the contribution of 
growth in total factor productivity would still not be known. For example,
(i) The effects of some types of changes in hours worked by capital are fully 
measured by increases in capital so that any adjustments for capital 
utilization duplicates the changes in capital. For example, producers can 
select among varieties of capital with different characteristics and different 
prices. Higher priced capital is assumed to be better quality than lower
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priced so buying higher priced capital increases the average hours worked 
as well as the series of capital stock.
(ii) The amount of machine downtime depends in part on the number of 
workers who operate or maintain the machines, their skills and the care 
they exercise. If the utilization of a machine improves because of an 
improvement in labour quality, this output contribution is already 
accounted in the contribution by improvements in labour quality.
(iii) Downtime also depends in part on the inventory of spare parts. Any 
change in utilization is covered in the contribution of inventories.
Thus Denison (1969) concluded that unless the reasons for change in the 
utilization of capital are known and their effects can be quantified, there is no place for 
capital utilization in the growth-accounting equation.
Following the logic inherent in equation 5.3, this study believe that there is a 
place for the rate of capital utilization in the growth-accounting equation as equations 
4.27a and 4.27b specify. While Denison argued for the disembodiment of technology 
from capital (discussed in detail in the next chapter), which supports the assumption of 
competitive factor pricing and homogeneity of capital, he also argued the existence of 
different characteristics of capital that allow for differences in prices. To be consistent 
with the assumption of competitive factor pricing and capital homogeneity if an 
appropriate proxy is available, capital utilization should be included in the growth­
accounting equation. However, if an appropriate proxy for capital utilization is difficult 
to obtain then errors in estimating the changes in capital input to production, are best 
minimized by making no adjustment for capacity utilization (Sanchez 1983). The effect 
of changes in capital utilization on domestic output is treated as part of the residual 
component (growth in total factor productivity) of the growth-accounting equation.
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Capital stock
Since data for capital stock for the islands were not available, estimates had to be 
constructed. To undertake this exercise, series of gross fixed investments and changes 
in inventories, at constant market prices were required. This section deals with the 
methodology used to obtain the domestic investment data at constant market prices for 
the two islands.
Gross domestic investment is defined as the sum of gross fixed investment and 
changes in inventories. Gross fixed investment includes expenditure, both private and 
public, on the produced means of production (Jones 1976), such as land improvements, 
dwellings, non-residential buildings, other construction and works, transport equipment 
and machinery and other equipment, acquired during a particular year (United Nations 
1968). Excluded is the outlay on durable goods for military purposes, which are 
classified by the United Nations System of National Accounts as current consumption 
(World Bank 1991). Changes in inventories include changes in the stock of raw 
materials, work-in-progress and finished goods held for resale.
The estimates of fixed investment and changes in inventories at current market 
prices for Fiji (1970-89) were obtained from the South Pacific Economic and Social 
Database. The corresponding series for Tonga are spliced from Parry's estimates (that 
is for period 1983-89) and Kami's estimates (1974/75-82/83). As the price deflators for 
domestic investment and its components are not available from the sources 
acknowledged in Tables 5.4 and 5.5 above, alternative sources were used to generate 
appropriate deflators.
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Table 5.4
Fiji: Implicit price deflators for domestic investment, 1970-89
Year Gross
domestic
investment
price
deflator
1987=100
Building
materials
price
deflator
1970=100
Gross
domestic
investment
pice
deflator
1987=100
Gross
dom estic
investm ent
price
deflator
(1977=100)
1970 23.2 100.2 23.2 37.9
1971 25.4 104.8 25.4 41.5
1972 26.9 110.1 26.9 44.0
1973 30.0 120.6 30.0 49.1
1974 37.9 159.8 37.9 61.9
1975 47.4 187.3 47.4 77.6
1976 54.2 216.5 54.2 88.7
1977 61.1 231.9 61.1 100.0
1978 59.2 243.3 59.2 96.8
1979 71.3 258.3 71.3 116.6
1980 79.9 285.3 79.9 130.7
1981 87.1 309.6 87.1 142.5
1982 95.2 315.4 95.2 155.7
1983 92.8 321.4 92.8 151.9
1984 103.3 337.2 103.3 169.0
1985 111.9 345.3 111.9 183.2
1986 103.5 356.9 103.5 169.3
1987 100.0 379.2 100.0 163.6
1988 428.5 113.0 184.9
1989 •• 477.5 125.9 206.1
Sources: World Bank, World Tables, 1990-91 Edition, The Johns Hopkins University Press, Baltimore, 
1991; and National Centre for Development Studies, South Pacific Economic and Social Database, 
Australian National University, Canberra.
Price deflator for domestic investment and its components
Implicit price deflator series for Fiji's domestic investment are available from the World 
Bank (1991) which covers the period 1970-87. The 'building material price index' for 
1988-89 is used to obtain the deflators for 1988-89, thus completing Fiji's period of 
analysis, 1970-89 (Table 5.4).
Estimates of domestic investment at constant market prices are not available for 
Tonga and the only available price index, apart from the implicit GDP deflator, is the 
consumer price index (CPI). A price deflator series for Tonga's domestic investment
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was constructed, using selected components of Tonga’s CPI series. The CPI covers 
consumer and some investment goods but machinery items that appear irregularly in the 
market are not covered. Tonga's CPI is composed of sub-indices for food, housing 
items such as rent and electricity, durable household goods clothing, and footwear, 
transport equipment, tobacco and alcohol, and miscellaneous items.
Table 5.5
Tonga: Composition of consumer price index, 1970-89
1970-76 1976-87 1984-89
Base year 1969=100 1976=100 1984=100
Composition: weights (%)
Food 63.4 55.1 49.3
Tobacco and alcohol 6.3 8.5 7.0
Clothing and footwear 6.8 6.2 5.6
Housing goods 4.9 3.8 10.5
Durable household goods 6.7 12.4 13.3
Transport equipments 4.5 6.1 5.8
Miscellaneous 7.5 8.0 8.5
Source: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University, Canberra.
A composite price index was derived using the available CPI series on durable 
household goods and transport equipment. This index would not reflect the actual 
movements in the price of investment goods accurately but it would reflect the 
movements in the price of investment goods better than either the CPI or the GDP 
implicit price deflator.
For Tonga, the CPI is available for three separate benchmark years (1969, 1976 
and 1984).
This study obtains the composite price index for investment goods by
(i) splicing the CPI indices for durable household goods and transport 
equipment; and
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(ii) from these spliced series (columns 4 and 8 of Table 5.6), constructing a 
composite index by re-weighting the shares of the two broad item groups 
using the 1984 weights.
Table 5.6
Tonga: Consumer price index for selected groups of regimen items, 1974-89
Calendar
year
Durable
household
goods
index
Base y ean  
1969=100 1976=100 
(1) (2)
1984=100
(3)
Durable 
household 
goods 
price index
(spliced)
1984=100
(4)
Transport
goods
price
index
Base y ean
1969=100 1976=100 1984=100 
(5) (6) (7)
Transport
goods
price
index
(spliced)
1984=100
(8)
1974 132.1 28.2 117.2 38.9
1975 149.3 31.9 125.8 41.7
1976 161.4 103.8 34.4 136.0 104.5 45.1
1977 118.0 „ 39.2 .. 120.8 52.1
1978 122.5 „ 40.6 121.4 52.4
1979 136.3 „ 45.2 137.0 59.1
1970 185.0 61.4 186.3 80.4
1981 .. 208.5 69.2 196.0 84.6
1982 224.1 74.4 199.9 86.2
1983 241.7 80.2 207.2 89.4
1984 247.2 100.0 100.0 231.7 100.0 100.0
1985 301.4 120.3 120.3 ## 256.7 114.4 114.4
1986 343.5 137.0 137.0 283.3 126.3 126.3
1987 355.3 141.8 141.8 283.2 126.2 126.2
1988 ,, 150.3 150.3 ## 122.0 122.0
1989 •• •• 173.8 173.8 •• 126.7 126.7
Sources: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University, Canberra.
The 1984 shares o f durable household goods and transport goods in the CPI are 13.3 
and 5.8 per cent respectively. In the composite index, the weights become 70 and 30 
per cent respectively.
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Table 5.7
Tonga: The derived investment price deflator, 1974-89
Durable Transport Investment Investment Investment
household goods price Fiscal price price
Calendar goods index index year index index
year index
Weight = 70% Weight = 30% 100%
(1984=100) (1984=100) (1984=100) (1983/84=100) (1984/85=100)
0) (2) 0 ) (4) (5)
1974 28.2 38.9 31.4
1975 31.9 41.7 34.8 1974/75 33.1 30.3
1976 34.4 45.1 37.6 1975/76 36.2 33.2
1977 39.2 52.1 43.0 1976/77 40.3 36.9
1978 40.6 52.4 44.2 1977/78 43.6 39.9
1979 45.2 59.1 49.4 1978/79 46.8 42.8
1970 61.4 80.4 67.1 1979/80 58.2 53.3
1981 39.2 84.6 73.8 1980/81 70.4 64.5
1982 74.4 86.3 77.9 1981/82 75.9 69.4
1983 80.2 89.4 83.0 1982/83 80.5 73.6
1984 100.0 100.0 100.0 1983/84 91.5 83.7
1985 120.3 114.4 118.5 1984/85 109.3 100.0
1986 137.0 126.3 133.8 1985/86 126.2 115.5
1987 141.8 126.2 137.1 1986/87 135.5 124.0-
1988 150.3 122.0 141.8 1987/88 169.5 127.6
1989 173.8 126.7 159.4 1988/89 150.7 138.0
Source: Derived from Table 5.6 above.
Figure 5.3
Fiji: gross domestic investment and its components
(constant 1977 prices)
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The estimates of gross fixed investment and changes in inventories, both at 
current and constant market prices, are presented in Tables 5.7 and 5.8 respectively.
Table 5.8
Fiji: Estimates of gross domestic investments and its components, 1970-89.
Changes Gross Gross
Years in fixed domestic
inventory investment investment
Current Constant Current Constant Current Constant
market 1977 market market 1977 market market 1977 market
prices prices prices) prices prices) prices
SFm $Fm SFm SFm SFm SFm
0 ) (2) (3) (4) (5) (6)
1970 7.7 20.3 34.8 91.9 42.5 112.2
1971 6.7 16.1 45.9 110.6 52.6 126.7
1972 9.5 21.6 53.1 120.8 62.6 142.4
1973 9.5 19.4 65.7 133.8 75.2 153.2
1974 10.9 17.6 74.2 119.8 85.1 137.4
1975 12.6 16.2 103.4 133.3 116.0 149.5
1976 14.5 16.3 119.5 134.7 134.0 151.0
1977 32.0 32.0 128.9 128.9 160.9 160.9
1978 27.8 28.7 149.8 154.8 177.6 183.5
1979 59.6 51.1 197.3 169.2 256.9 220.3
1980 63.4 48.5 249.8 191.2 313.2 239.7
1981 81.7 57.3 280.5 196.9 362.2 254.2
1982 21.9 14.0 262.6 168.6 284.5 182.7
1983 2.4 1.6 239.2 157.5 241.6 159.1
1984 23.3 13.8 218.0 129.0 241.3 142.8
1985 12.2 6.7 239.1 130.6 251.3 137.2
1986 51.1 30.2 215.0 127.2 266.1 157.4
1987 4.5 2.8 229.9 140.5 234.4 143.2
1988 12.6 0.9 223.1 120.7 235.7 121.5
1989 24.5 11.9 249.3 121.0 273.8 132.9
Note: Columns (2), (4) and (6) equal column (1), (3) and (5) respectively deflated by the investment price deflator.
Source: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University, Canberra.
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Table 5.9
Tonga: Estimates of gross domestic investments, 1974/75-88/89.
Changes Gross Gross
Years in fixed domestic
inventory investment investment
Current Constant Current Constant Current Constant
market 1984/85 market market 1984/85 market market 1984/85 market
prices prices prices) prices prices) prices
STm STm STm STm STm STm
0) (2) (3) (4) (5) (6)
1974/75 0.6 2.0 5.3 17.4 5.9 19.4
1975/76 0.2 0.5 5.4 16.2 5.6 16.8
1976/77 1.0 2.8 7.4 20.1 8.5 22.9
1977/78 1.5 3.7 10.1 25.3 11.6 29.0
1977/79 0.9 2.0 12.4 29.0 13.3 31.0
1979/80 0.6 1.1 15.6 29.3 26.2 30.3
1980/81 0.8 1.2 15.9 24.7 16.7 25.9
1981/82 1.3 1.8 17.5 25.3 18.8 27.1
1982/83 1.0 1.3 21.4 29.0 22.4 30.4
1983/84 1.5 1.8 22.3 26.6 23.8 28.4
1984/85 2.2 2.2 23.4 25.3 27.5 27.5
1985/86 0.7 0.6 23.5 25.6 30.2 26.1
1986/87 0.2 0.2 24.3 25.4 31.7 25.5 -
1987/88 0.4 0.3 25.0 26.5 34.2 26.8
1988/89 0.1 0.1 23.5 25.9 35.8 26.0
Note: Columns (2), (4) and (6) equal column (1), (3) and (5) respectively deflated by the investment pnce deflator.
Sources: Tonga Statistics Department, Estimates of National Accounts 1974175-80181, Tonga,
December, 1983; Kami, S., Preliminary Estimates of National Accounts', Statistics Department, 
Tonga, unpublished, 1985; Parry, G., Tonga's National Accounts Estimates for 1982/83- 
1988/89', Statistics Department, Tonga, unpublished, 1990.
Figure 5.4
Tonga: gross domestic investment and its components
(constant 1977 prices)
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Labour input
The calculation of labour inputs to production is complicated by the issue of 
aggregation (discussed in Chapter 3), because labour quality and total number of hours 
worked for any period vary from worker to worker. Aggregating the number of hours 
worked is affected by the lack of a standard unit of measurement, since one man-hour 
may differ from another, and aggregating all of the employees does not allow for 
differences in levels of skill and experience and the number of hours worked. The 
United Nations (1968) acknowledges that, although the more exact measure of labour 
input to production is the number of man-hours worked during the period of account, it 
is probably feasible to use data in respect of workers only. However, using the number 
of workers (including self-employees) as a measure of labour input to production, 
particularly if casual and part-time workers are included, would overstate the labour 
input to production. However, labour input would be understated if casual and part- 
time workers are excluded (Clark 1979).
As statistics on actual man-hours used in production are not available, it is 
necessary to resort to the use of employed population as a proxy for labour input to 
production and that the rate of employment of the labour services available from 
employed population would then treated as part of the growth in total factor 
productivity. Defining employment in an economy where subsistence-type activities 
play an important role in the livelihood of the general population, is difficult. 
Conventionally, employment is used to denote the gainfully occupied labour force 
(Peitchinis 1970), where the labour force includes all persons of working age in the 
population (that is, those in the age group of 14 to 65 years old) that are able and willing 
to work. This includes not only those who work for employers, but also those who 
work for themselves and persons who are fully occupied in family businesses or assist 
family heads in their occupations. Employed workers, according to Peitchinis (1970), 
can therefore be categorized into employers, wage and salary earners, self-employed
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workers, and unpaid family workers. The United Nations (1968) recommends a much 
broader and appropriate definition of employment for growth-accounting studies. It 
recommends that, for studies of factor productivity and growth, the concepts of 
employment and production should be identical in scope. That is, all persons engaged 
in the production of gross domestic product should be included in the employment 
estimates.
However, because annual estimates o f total employed population are also not 
available in the islands, interpolated data are constructed from the employment 
estimates obtained from population censuses and related surveys.
Table 5.10
Census estimates of labour force and employment (1966,1976,1986)
1966 census 1976 census 1986 census
Number % Number % Number %
total total total
pop. pop. pop.
(thousands) (%) (thousands) (%) (thousands) (%)
Fiji
Total population 476.7 100.0 588.1 100.0 715.4 100.0
Labour force 125.7 26.4 176.2 30.0 241.3 33.7
Employed population 120.6 25.3 164.4 28.0 223.2 31.2
Tonga
Total population 77.4 100.0 90.1 100.0 94.5 100.0
Labour force 19.0 24.5 21.4 23.8 24.3 25.7
Employed population 15.7 20.3 18.6 20.6 22.1 23.4
Source: National Centre for Development Studies, South Pacific Economic and Social Database, 
Australian National University, Canberra.
Five alternative methods can be used to derive annual estimates for total 
employed population and from these alternative estimates, an employment series is 
chosen to approximate the trend of employment in the each island. A crude annual time 
series of total employed population (Alternative A) is obtained from a linear 
interpolation of the census estimates o f total employed population, using the average 
annual growth rate derived from those census estimates. Population censuses are
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conducted in Fiji and Tonga every ten years and the last three censuses were conducted 
in 1966, 1976 and 1986 (Table 5.10).
The exponential growth rate is used to obtain the annual rate of employment 
growth for each inter-census period (1966-76 and 1976-86). The exponential rate of 
growth is,
ri = [ln(LJLo)\/n (5.5)
where
L, is the employment estimate from census year t (t = 1966, 1976, 1986);
Lq is the employment estimate from the previous census; 
r is the annual rate of growth of employment during inter-census years; 
n is number of years between census.
The annual estimates are obtained, using the exponential growth pattern, such
that
L, = L t_j.er. (5.6)
This approach to estimates of total employed population reflects the actual level of total 
employment, as well as its long-term trend. However, it fails to account for the cyclical 
movements in total employment.
The second alternative estimate, alternative B , takes into account some of the 
annual cyclical movements in total employment, using the employment trend of the 
market sector. The market sector is defined to cover all economic activities in the 
economy that produce the marketed component of the gross domestic product. In the 
market sector, workers are employed to carry out production in return for cash wages 
and salaries, and their working establishments and locations are separate from 
residential dwellings. Thus, cottage industries and subsistence-type activities are 
excluded.
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Table 5.11
Fiji: Estimates of employed population, 1970-89
( i ) (2) 0 ) (4) (5) (6)
Paid Total Total Total Total Total
Calendar employment employed employed employed employed employed
year population population population population population
(All. A) (Ah. B) (All. Q (AIl D) (Alt. E)
(mid-year) (mid-year) (mid-year) (mid-year) (mid-year) (mid-year)
(thousands) (thousands) (thousands) (thousands) (thousands) (thousands)
1970 55.0 140.4 130.6 130.6 130.6 130.6
1971 57.0 144.5 135.3 135.3 135.3 135.3
1972 58.4 148.7 138.7 138.7 138.7 138.7
1973 61.5 153.0 146.0 146.0 146.0 146.0
1974 67.0 157.4 159.1 159.1 159.1 159.1
1975 70.0 161.9 166.2 166.2 166.2 166.2
1976 70.2 166.6 166.6 166.6 166.6 166.6
1977 72.4 171.4 171.9 171.4 171.9 171.4
1978 76.6 176.4 181.8 176.4 181.8 176.4
1979 78.5 181.5 186.5 181.5 186.5 181.5
1980 80.5 186.7 191.1 186.7 191.1 186.7
1981 81.4 192.1 193.2 192.1 193.2 192.1
1982 78.3 197.7 185.9 197.7 185.9 197.7
1983 80.1 203.4 190.1 203.4 190.1 203.4
1984 78.6 209.2 186.6 209.2 186.6 209.2
1985 81.1 215.3 192.5 215.3 192.5 215.3
1986 79.9 221.5 221.5 221.5 189.6 221.5
1987 77.6 227.9 215.3 223.5 184.2 223.5
1988 77.7 234.5 215.6 222.5 184.6 222.5
1989 88.2 241.3 244.6 226.5 209.4 226.5
Growth rates 2.52 2.89 3.35 2.94 2.52 2.94
Source: Author’s calculations.
Official estimates of market sector employment are available annually for Fiji 
but not for Tonga. Although employment estimate in the market sector fails to take into 
account all workers that are engaged in the production of gross domestic product, 
market sector accounts for around 70 to 80 per cent of gross domestic product in Fiji 
and Tonga. Thus, if it is assumed that labour utilization in the subsistence sector 
changes in the same proportion as in the market sector, then the growth trend in the 
market sector could represent the annual movements in total employment.
Because no estimates of paid employment are available for Tonga, indirect 
method is used to obtain some indicators that reflect cyclical movements in market
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sector employment. Government and manufacturing employment are used to derive an 
index for annual paid employment (column 2 of Table 5.11). Some benchmark 
estimates of manufacturing employment are available from Tonga (1989) and the index 
of Tonga's manufacturing employment is available from the World Bank (1991). These 
sets of information are used to generate a series of manufacturing employment for 
Tonga for 1974/75-88/89. Adding manufacturing employment to government 
employment gives a series of employment for the two sectors. Assuming that labour 
utilization in these two sectors reflects the utilization rate in the market sector of the 
economy, the composite series is used to interpolate some of the alternative estimates 
for total employment.
The trend of paid employment for the inter census years to interpolate the annual 
estimates of total employment for the non-census years (Table 5.11). As Figure 5.5 
shows, alternative B exhibits a jump between 1985 and 1986, although the jump can 
be supported by the upward trend in domestic production in 1985-86 (Figure 5.1).
Figure 5.5
Fiji: Employed population
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Alternative C is constructed to avoid inconsistency between the derived estimate 
for census years and the observed estimate such that for 1970-75, the growth pattem of
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paid employment is used; the average annual growth rate derived from the census 
estimates of total employed population is used to obtain estimates for 1976-1986; and 
the annual estimates of total employment available from Fiji Government (1992) is used 
for 1987-89. Like alternative A, the cyclical movements between census years 1976 
and 1986 are not captured.
The fourth alternative, alternative D, is obtained by again assuming that labour 
utilization in the subsistence sector changes in the same proportion as in the market 
sector. The census estimate for total employed population in 1976 is used as a bench­
mark estimate and the rest of the series are extrapolated using the growth rates of 
employed workers in the market sector. The problem with this series is that the derived
estimate for 1986 is different from the census estimate.
Table 5.12
Tonga: index of paid employed population, 1974/75-88/89
Government Manufacturing Government Paid
employees employment and employment
Fiscal manufacturing index
year employment
(m id-year) (m id-year) (m id-year)
(thousands) (thousands) (thousands) 1984/85=100
0 ) (2) 0 ) (4)
1973/74 2.00 0.77 2.77 6 8 .8
1974/75 2.06 0.72 2.78 69.0
1975/76 2.46 0.87 3.33 82.7
1976/77 2.56 0.87 3.43 85.0
1977/78 2.67 0.87 3.54 87.8
1978779 2.81 0.91 3.72 92.4
1979/80 2.56 0.98 3.54 87.7
1980/81 2.67 0.90 3.57 8 8 .6
1981/82 2.92 0.94 3.86 95.7
1982/83 3.04 0.98 4.02 99.7
1983/84 3.20 1.07 4.27 105.9
1984/85 3.01 1.02 4.03 100.0
1985/86 3.11 1.23 4.34 107.7
1986/87 3.19 2.62 4.81 119.4
1987/88 3.00 2.46 4.46 110.7
1988/89 2.91 1.14 4.05 100.5
Source: World Bank, World Tables, 1990-91 Edition, The Johns Hopkins University Press, Baltimore, 
1991; and National Centre for Development Studies, South Pacific Economic and Social 
Database, Australian National University, Canberra.
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Alternative E is derived from alternative A, B and alternative C. The estimates 
for 1970-76 are obtained from alternative A, estimates for 1977-85 are adopted from 
alternative B, and estimates for 1986-89 are adopted from alternative C.
All five estimates for Fiji and Tonga are presented in Table 5.11 and 5.13 
respectively to show various scenarios of employment growth. The series that exhibits 
some cyclical movements and a long-term growth close to those derived from 
population censuses, is used in growth-accounting analysis. For Fiji, estimates from 
alternative C is adopted and estimate E is used for Tonga. The mid-year estimate of 
employment is used on the assumption that the mid-year estimate represents the average 
number o f employed workers during the year.
Table 5.13
Tonga: Estimates of employed population, 1974/75-88/89
( l ) (2) (3) (4) (5)
Total Total Total Total Total
Calendar employed employed employed employed employed
year population population population population population
(AlL A) (Alt. B) (Alt. C) (A lt D) (Alt. E)
(mid-year) (mid-year) (mid-year) (mid-year) (mid-year)
(thousands) (thousands) (thousands) (thousands) (thousands)
1974/75 17.96 15.08 15.08 15.08 17.96
1975/76 18.28 18.06 18.06 18.06 18.28
1976/77 18.60 18.60 18.60 18.60 18.60
1977/78 18.93 19.20 18.93 19.20 19.20
1978/79 19.26 20.17 19.26 20.17 20.17
1979/80 19.60 19.20 19.60 19.20 19.20
1980/81 19.94 19.36 19.94 19.36 19.36
1981/82 20.29 20.93 20.29 20.93 20.93
1982/83 20.65 21.80 20.65 21.80 21.80
1983/84 21.01 23.16 21.01 23.16 23.16
1984/85 21.38 21.85 21.38 21.85 21.85
1985/86 21.75 23.53 21.75 23.53 23.53
1986/87 22.14 22.14 22.14 31.51 22.14
1987/88 22.52 29.61 29.61 29.61 22.52
1988/89 22.92 22.07 22.07 22.07 22.92
Growth rate 1.76 2.76 2.76 2.76 1.76
Source: Author’s calculations.
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Because the output measures for Tonga are available in fiscal years, the 
employment estimates for Tonga are adjusted for the end-year of the previous calendar 
year. That is, the estimate of average labour employed to produce the aggregate output
Y 1980/81 lS  ^1980-
Figure 5.6
Tonga: Employed population
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Quality of the labour force
Accounting for the changes in the average quality of hours worked, analysts such as 
Denison (1962) and Williamson (1969), adjusted their labour measures for age, sex and 
education. Denison used the income differentials of labour with different schooling 
levels as weights to measure labour quality. Williamson used educational attainments 
of the labour force to adjust for labour quality.
Data constraints restrict the scope of quality adjustment in this study. Instead of 
using similar indicators to Denison (1962) and Williamson (1969), this study uses 
simple quality indicators, relying on an assumption that the working efficiency of the 
employed labour force is determined solely by workers' health and educational 
standards. The indicators of educational and health standards are literacy rates and life
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expectancy at birth respectively. The index for the quality of the employed labour force 
(q,) is assumed to be in the form
0 /  = (5.7)
where
E, is the indicator of the educational standard of the labour force;
H, is the indicator of the health standard of the labour force;
a  is elasticity of labour quality with respect to educational standard; and
x is elasticity of labour quality with respect to health standard.
Table 5.14a
Fiji: sensitivity of the improvement in labour quality to variation in quality
elasticities
Quality 1970-75 1975-80 1980-85 1985-89 1970-89
elasticities % % % % %
A n n u a l r a te s  o f  im p ro vem en t in th e  q u a li ty  o f  the la b o u r  fo r c e ■
Decreasing returns to scale
0=0.6; x=0.2 0.6 0.7 0.7 0.6 0.7
a=0.2; x=0.6 0.6 0.7 0.7 0.7 0.7
Constant returns to scale
cr=0.4; x=0.6 0.6 0.7 0.8 0.7 0.7
o=0.5; x=0.5 0.6 0.7 0.8 0.6 0.7
o=0.6; x=0.4 0.5 0.6 0.7 0.6 0.6
Increasing returns to scale
o=0.6; x=0.6 0.7 0.8 0.9 0.8 0.8
o=1.0; x=1.0 1.1 1.4 1.5 1.3 1.3
0=1.0; i=2.0 2.1 2.4 2.5 2.3 2.3
o=2.0; x=1.0 1.3 1.8 2.1 1.6 1.7
o=2.0; i=2.0 2.3 2.8 3.1 2.6 2.7
Source: Author's calculations.
In advanced economies, educational improvement relative to health 
improvement, may have a stronger influence on labour productivity so that o is greater 
than x. However, in low income economies where jobs are mainly carried out 
mechanically, the relative importance of health in determining the working efficiency of 
the employed labour force is considerable. However, since there is no available 
evidence on the relative strength of the elasticities of labour quality with respect to
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health and education, a sensitivity test is carried out to show how sensitive the 
improvements in labour quality are to variations in the elasticities of labour quality with 
respect to health and education.
Table 5.14b
Tonga: sensitivity of the improvement in labour quality to variation in quality
elasticities
Quality
elasticities
1974/755-80/81
%
1980/81-84/85
%
1984/85-88/89
%
1974/75-88/89
%
Annual rales of improvement in the quality of the labour force
Decreasing returns to scale
a=0.6; x=0.2 0.8 0.8 0.8 0.8
o=0.2; x=0.6 0.6 0.6 0.4 0.6
Constant returns to scale
0=0.4 x=0.6 0.8 0.8 0.7 0.8
o=0.5 x=0.5 0.9 0.9 0.8 0.8
o=0.6 x=0.4 0.9 1.0 0.8 0.9
Increasing returns to scale
0=0.6 x=0.6 1.1 1.1 0.9 1.0
0=1.0 x=1.0 1.8 1.8 1.5 1.7
o=1.0 x=2.0 2.4 2.4 1.8 2.2
o=2.0 x=1.0 2.9 3.0 2.7 2.9
o=2.0 x=2.0 3.5 3.6 3.0 3 .4
Source: Author's calculations.
For each island, the following assumptions about their respective output 
elasticities are made. Under decreasing returns to scale in labour quality (a + x < 1), the 
quality elasticities are set, with respect to equation 5.7, such that
(i) a = 0.6, x = 0.2; and
(ii) a = 0.2; x = 0.6.
Under constant returns to scale (a + x
(i) a = 0.6, x = 0.4;
(ii) a = 0.5, x = 0.5; and
(iii) a = 0.4; x = 0.6.
Under increasing returns to scale (a + x > 1),
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(i) o = 1.0, x = 1.0;
(ii) a = 1.0, x = 2.0;
(hi) a = 2.0, x = 1.0; and
(iv) or = 2.0; x = 2.0.
Table 5.15
Fiji: Index of labour quality, 1970-89.
Life Literacy Labour Labour Labour
expectancy rate (% of quality quality quality
Years at birth pop completed under under under
at least 4 decreasing constant increasing
(yrs) school yrs) returns returns returns
O=0-6,x=0.2 0=0.6,T=0.4 O=0.6,t= 0 .6
(H) (E) (q) (q) (q)
1977=100 1977=100 1977=100
1970 61.2 74.7 30.3 69.0 127.1
1971 61.3 75.4 30.5 69.4 158.1
1972 61.3 76.1 30.7 69.8 159.0
1973 61.4 76.8 30.8 70.2 160.0
1974 61.6 77.5 31.0 70.7 161.2
1975 61.8 78.3 31.2 71.2 162.5
1976 62.0 79.0 31.4 71.7 163.7
1977 62.2 79.8 31.6 72.2 165.0
1978 62.5 80.5 31.8 72.8 166.4
1979 62.8 81.3 32.0 73.3 167.8
1980 63.1 82.1 32.3 73.9 169.3
1981 63.5 82.9 32.5 74.5 170.9
1982 64.0 83.7 32.7 75.2 172.7
1983 64.5 84.5 33.0 75.9 174.5
1984 64.7 85.3 33.2 76.4 175.9
1985 64.9 8 6 .2 33.4 76.9 177.2
1986 65.1 87.0 33.6 77.5 178.6
1987 65.3 87.8 33.8 78.0 180.0
1988 65.5 88.7 34.0 78.6 181.3
1989 65.7 89.6 34.3 79.1 182.7
Source: Author’s calculations.
The results for Fiji and Tonga are given in Tables 5.14a and 5.14b respectively.
Tables 5.14a and 5.14b illustrate that if decreasing or constant returns to scale in 
labour quality are assumed in equation 5.7, improvement in labour quality is relatively 
insensitive to variations in quality elasticities. Under increasing returns to scale, the 
improvements in labour quality become more sensitive as elasticities increase. The
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difference in the trends of literacy rates and life expectancy at birth between Fiji and 
Tonga contributes to the differences in the improvements in their labour qualities.
Table 5.16
Tonga: Index of labour quality, 1974/75*1988/89.
Life Literacy Labour Labour Labour
expectancy rate (% of quality quality quality
Years at birth pop completed under under under
at least 4 decreasing constant increasing
(yrs) school yrs) returns returns retumS
© =O 6,t=0.2 0 = 0 6 ,1 = 0 .4 O=0.6,x=0.6
(H) (E) (q> <q) (q)
1984/85=100 1984/85=100 1984/85=100
1974/75 60.1 48.8 23.4 53.0 120.3
1975/76 60.5 49.3 23.6 53.5 121.5
1976/77 60.9 49.9 23.7 54.0 122.8
1977/78 61.2 50.4 23.9 54.5 124.1
1978/79 61.6 51.0 24.1 55.0 125.4
1979/80 62.0 51.6 24.3 55.5 126.7
1980/81 62.4 52.1 24.5 56.0 128.1
1981/82 62.8 52.7 24.7 56.5 129.4
1982/83 63.2 53.3 24.9 57.1 130.8
1983/84 63.6 53.9 25.1 57.6 132.1
1984/85 64.0 54.6 25.3 58.2 133.7
1985/86 64.4 55.3 25.5 58.8 135.1
1986/87 64.8 55.9 25.8 59.3 136.6
1987/88 64.5 56.6 25.9 59.6 137.2
1988/89 64.7 57.3 26.1 60.2 138.5
Source: Author’s calculations.
However, since there is no apparent reason to choose any of the above 
combinations, this study adopts one scenario from decreasing returns, one from constant 
returns and one from increasing returns such that:
(i) under decreasing returns to scale, a  = 0.6, x = 0.2;
(ii) under constant returns to scale, o  = 0.6, x = 0.4; and
(iii) under increasing returns to scale, a  = 0.6, x = 0.6.
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National saving and capital inflow
The sources of finance for domestic investment are national saving and net capital 
inflow. That is,
GDI = GNS + KI (5.8)
where
GDI is gross domestic investment;
GNS is gross national saving; and 
KI is net capital inflow.
Conventionally, gross national saving is the sum of gross domestic saving, net factor 
income and net current transfers received from abroad. Therefore,
GNS = GDS + NCT + NFY (5.9)
where
GDS is gross domestic saving;
NCT is net current transfers received from abroad; and 
NFY is net factor income received from abroad.
Gross domestic saving at constant prices can be obtained by subtracting total 
expenditures (both government and private) on consumption goods and services from 
gross domestic product, valued at constant market prices. Alternatively, it can be 
obtained by adding gross domestic investment to net exports of goods and non-factor 
services and the terms of trade adjustments. The terms of trade adjustment equals the 
capacity to imports (which is the value of exports of goods and non-factor services 
deflated by the import price index) less exports of goods and non-factor services in 
constant prices.
To obtain data on national saving and net capital inflow at constant prices, some 
appropriate price deflators are needed. Gross domestic investment at constant prices
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has been discussed earlier. This section thus focuses on obtaining appropriate deflator 
for the balance of payment variables. Let us derive equation 5.7 from the gross 
domestic product adjusted for the movements in terms of trade. At constant prices, 
gross domestic product (GDP) can be expressed as,
GDP = C + GDI + X - M (5.10)
where
C is total consumption expenditure at constant prices;
GDI is expenditure on gross domestic investment at constant prices;
X is exports of goods and non-factor services at constant prices; and 
M is imports of goods and non-factor services at constant prices.
Adjusting for terms of trade, GDP becomes
GDPtota = C + GDI + X - M + [X/Pm - X]
GDPtota = C + GDI + EX/Pm - M (5.11)
where
GDPjqta is GDP adjusted for the movements in terms of trade;
EX is exports of goods and non-factor services at current prices;
Pm is import price index; and
[EX/Pm - X] is terms of trade adjustment (TOTA).
Subtracting total consumption expenditure (C) from both sides of equation 5.11 gives 
the gross domestic savings (GDS). That is,
GDS = GDI + EX/Pm - M (5.12)
Adding net factor services and net current transfers both at constant prices to both sides 
of equation 5.12 gives gross national savings (GNS) at constant prices. That is,
GNS = GDI + EX/Pm - M + NFY/Pm + NCT/Pm (5.13)
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GNS = GDI + BCA
or
GDI = GNS - BCA
GDI = GNS + CAD (5.14)
where
NFY is net factor income received from abroad at current prices; 
NCT is net current transfers received from abroad at current prices; 
BCA is balance on the current account at constant prices; and 
CAD is current account deficit at constant prices.
Table 5.17
Fiji: Import price indices, 1970-89
(1977= 100)
Years
Import
price
index
1977=100
Import
price
index
1987=100
Years
Import
price
index
1977=100
Import
price
index
1987=100
1970 35.5 23.2 1980 152.5 99.7
1971 40.4 26.4 1981 157.7 103.1
1972 44.8 29.3 1982 154.6 101.1
1973 57.2 37.4 1983 145.3 95.0
1974 84.1 55.0 1984 140.7 92.0
1975 88.4 57.8 1985 144.5 94.5
1976 89.8 58.7 1986 138.8 90.8
1977 100.0 65.4 1987 152.9 100.0
1978 111.8 73.1 1988 157.3 102.9
1979 130.1 85.1 1989 167.2 109.4
Source; World Bank, World Tables, 1990-91 edition, The Johns Hopkins University Press, Baltimore, 
1991.
Since gross domestic investment can be obtained in constant prices, only an import 
price deflator is required to obtain the gross national saving and capital inflow at 
constant prices.
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Import price deflator
Import price indices for Fiji are available from the World Bank (World Bank 1991) and 
are tabulated in Table 5.17.
An import price index is not available for Tonga. This study uses the imported 
items in the consumer price index (Table 5.18) as a proxy for the import price index.
Table 5.18
Tonga: Import price index, 1974-89
Consumer Consumer Consumer Spliced Consumer Consumer
price price price consumer price price
index for index for index price index for index for
imported imported imported index for imported imported
goods goods goods imported goods goods
goods
(end-year) (end-year) (end-year) (end-year) (mid-year) (mid-year)
1969=100 1976=100 1984=100 1984=100 (1984/85=100)
(1) (2) (3) (4) (5) (6)
1974 151.9 35.3
1975 167.8 98.0 39.0 37.2 33.8
1976 .. 106.0 42.2 40.6 36.9
1977 131.3 52.3 47.3 42.9
1978 .. 140.7 56.0 54.2 49.2
1979 153.1 61.0 58.5 53.1
1970 186.4 74.3 67.6 61.4
1981 211.0 84.0 79.2 71.9
1982 .. 222.9 88.8 85.4 78.5
1983 238.2 94.9 94.9 91.8 83.4
1984 ## 100.0 100.0 97.5 88.5
1985 120.3 120.3 110.2 100.0
1986 .. 141.5 141.5 130.9 118.8
1987 147.4 147.4 144.5 131.1
1988 158.4 158.4 152.9 138.8
1989 ## 169.4 169.4 163.9 148.8
Source: Author's calculations.
Estimates of gross national saving at constant prices can be obtained by 
subtracting the current account deficit, deflated by the import price index, from real 
gross domestic investment.
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Table 5.19
Fiji: Gross national saving and its components, 1970-89
(at constant 1977 prices).
Years Gross
domestic
saving
(FSm)
Gross
national
saving
(FSm)
Net
official
transfers
received
(FSm)
Net
private
transfers
received
(FSm)
Net
factor
income
received
(FSm)
Current
account
deficit
(FSm)
1970 88.9 65.9 12.3 -3.9 -31.4 46.3
1971 86.0 68.0 8.2 -1.2 -25.0 58.7
1972 88.4 83.5 14.1 1.6 -20.5 58.9
1973 73.6 73.8 9.4 -1.2 -8.0 79.4
1974 109.2 108.7 3.8 -2.1 -2.1 28.7
1975 152.1 143.6 4.2 -4.6 -8.0 5.9
1976 113.7 98.8 1.3 -4.9 -11.4 52.3
1977 141.9 132.9 2.7 -3.6 -8.1 28.0
1978 155.1 149.6 1.5 -3.0 -4.0 33.9
1979 176.3 173.0 12.5 -5.5 -10.4 47.3
1980 219.8 220.9 15.0 -2.4 -11.5 18.8
1981 163.4 162.9 14.0 A A -10.2 91.3
1982 142.7 127.2 12.4 -1.8 -26.0 55.5
1983 122.0 114.9 18.7 -1.3 -24.5 44.1
1984 141.3 123.8 14.3 -3.1 -28.7 19.0
1985 138.6 127.2 26.3 -7.5 -30.2 10.0
1986 174.4 151.7 12.0 -4.3 -30.4 5.7
1987 175.4 138.8 8.2 -15.3 -29.8 4.5
1988 151.5 149.6 30.6 -3.2 -29.3 -28.1
1989 180.1 161.3 25.2 -11.5 -32.5 -28.4
Source: World Bank, World Tables, 1990-91 Edition, The Johns Hopkins University Press, Baltimore, 
1991; and National Centre for Development Studies, South Pacific Economic and Social 
Database, Australian National University, Canberra.
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Table 5.20
Tonga: Gross national saving, 1974/5-88/89.
(at constant 1984/85 market prices).
Years Gross Gross Net Net Net Current
domestic national official private factor account
saving saving transfers transfers income deficit
received received received
(TSm) (TSm) (TSm) (TSm) (TSm) (TSm)
1974/75 -1 .1 18.8 7.1 11.3 1.6 -2.5
1975/76 -5.9 11.1 5.0 11 .0 1.0 5.6
1976/77 -0 .0 14.9 3.7 10.5 0.7 8.0
1977/78 6.9 23.5 3.1 12 .2 1.3 5.5
1978/79 3.0 23.0 6 .8 10.8 2.5 8.0
1979/80 -2 .1 21.7 10.5 10.5 2.8 8.6
1980/81 -6.5 16.5 6 .2 15.1 1.7 9.4
1981/82 -5.2 29.0 15.3 15.7 3.2 -1.9
1982/83 -0.5 42.2 19.4 19.6 3.8 -11.8
1983/84 2.3 34.0 8.3 19.5 3.8 -5.5
1984/85 -1 1 .0 23.3 1.4 29.1 3.8 4.2
1985/86 -1 2 .6 22 .1 0 .8 30.8 3.1 4.0
1986/87 -6.4 31.2 3.9 29.3 4.4 -5.7
1987/88 -1 2 .6 18.6 10.2 16.5 4.5 8.2-
1988/89 -8 .1 2 2 .1 4.9 23.9 1.4 3.8
Source: World Bank, World Tables, 1990-91 Edition, The Johns Hopkins University Press, Baltimore, 
1991; and National Centre for Development Studies, South Pacific Economic and Social 
Database, Australian National University, Canberra.
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Chapter 6
Estimates of net capital stock and fixed capital consumption for Fiji and Tonga
Estimates of capital inputs, or even capital stock are not available for the islands. If an 
estimate of the marginal product of capital were available, the investment-output ratio 
(through the term a'I/Y instead of adK/K of the growth-accounting equation1) could be 
used. However, when the non-parametric approach is used to estimate the growth­
accounting equation dY/Y = adK/K + ßdL/L + dA/A, where a  + ß = 1 and the marginal 
products of the two factors reflect their respective prices (which makes a  and ß reflect 
the factor shares of capital and labour in the national income), estimates of capital stock 
are required: although the numerator (dK/dt) of the term dK/K in the growth-accounting 
equation can be replaced by net investment (I,), K in the denominator has to be 
estimated.
The main tasks in this chapter are thus to:
(i) outline and rationalize the procedures used to generate the unofficial 
estimates of capital stock for each island;
(ii) show how sensitive the levels and growth rates of fixed capital and net 
capital stock are to variations in the parameters that affect the estimates of 
capital stock; and
1. From the growth-accounting equation, 
dY/Y = adK/K + ßdL/L + dA/A 
= al/K + ßdL/L + dA/A 
= [FkK/Y]I/K + ßdL/L + dA/A 
= Fk.(I/Y) + ßdL/L + dA/A 
= a ’.O/Y) + ßdL/L + dA/A
where a'= FK (the marginal product of capital); and 
I is net domestic investment.
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(iii) in the light of the sensitivity tests, estimate the net capital stock series for 
each of the islands under consideration.
Definition of capital stock
Jones (1976) and the United Nations (1968) defined capital stock in the context of 
economic growth models as the accumulated stock of domestic capital formation, or 
produced means of production, available to a firm or an economy at any point in time. 
Jones commented that although in simple growth models, land is subsumed in the 
general concept of capital, it is useful to include inventories and work-in-progress. 
These produced means of production are:
(i) the stock of fixed capital investment in physical assets such as land 
improvements, dwellings, non-residential buildings, other construction and 
works, transport equipment, machinery and other equipment; and
(ii) the inventories or stocks of raw materials, work-in-progress and finished 
goods held for sale.
A number of conceptual and practical issues arise in the measurement of total 
capital stock and its use in growth-accounting analysis. These include whether 
technical progress is assumed to be disembodied or embodied in the fixed capital stock, 
the issue of capital aggregation, the question of whether net capital stock or gross 
capital stock is the appropriate capital measure for growth-accounting analysis, and the 
choice of depreciation method (Norseworthy et al. 1979).
The 'embodiment 9 o f technical progress
Whether or not technical progress is assumed to be embodied in new capital goods has 
implications for the measurement of capital stock in aggregate production function 
analysis. Embodied technical progress means the development of new designs of
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capital assets which embody new technical knowledge. Because older capital goods are 
of lower quality than the newer ones, the existing capital stock is subject to 
obsolescence (Miller 1985). Implicitly, machines are designed to use a particular 
technology so that a new technology can only be used via investment in new machines 
which embody it (Solow 1960; 1963). Solow (1963) incorporates embodied technology 
in his capital measure on the assumption that the quality improvement of capital goods 
can be approximated by a constant annual rate of improvement.
Denison (1957; 1964) and Williamson (1967), on the other hand, claim that the 
embodiment question is unimportant in the measurement of capital and thus excluded it 
in their capital calculations. Denison (1957:234) argued that although Solow's 
argument has 'great apparent appeal as it implies keeping capital intact and evaluating 
the contribution to production by each type of capital goods, it is very much dimmed by 
close examination and is utterly beyond any hope of utilization for reasonably accurate 
measurement now or in the future'. In a model where technical progress is 
disembodied, the notion of obsolescence is ruled out by the assumption that old capital 
shares equally with new capital in the productivity-augmented effects of technical 
progress.
Given the questionability of accurately measuring the embodiment of technical 
progress in capital, and given that disembodiment of technical progress is consistent 
with the perfect competition and the homogeneity assumptions made earlier, this study 
adopts the disembodiment treatment of technical progress,2 with its impact being 
captured by the Hicks neutral technical progress component of the growth-accounting 
equation.
2. Barla (1975:244) acknowledged that homogeneity of factor inputs and outputs is one of the 
characteristics of perfect competition. Homogeneity is not attributable to product quality and product 
description alone - it implies homogeneity among all sellers'.
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Capital aggregation
The aggregate production function used in Chapter 4 to derive the growth-accounting 
framework assumes the collapsibility of individual fan 's production functions
ya = f, (z„, n„; a,) (6.1)
where
yu is the output produced by firm i in period r, 
zu is the capital input of type i used by firm i in period r, 
nü is the labour input of type i used by firm i in period t; and 
au is the Hicks neutral level of technology associated with production in firm i in 
period t;
into an aggregate functional relationship in the form
Y, = F(Z„N,;A,) (6.2)
where
Y, is the aggregate output produced in period r,
Z, is the aggregate capital input used in period r,
N, is the aggregate labour input used in period r, and 
A, is the Hicks neutral level of technology in period t.
The latter equation implies the existence of an aggregate output, an aggregate capital 
input and an aggregate labour input - the conditions for the existence of these 
aggregates are discussed in Chapter 3.
In past empirical studies of growth-accounting and productivity growth, various 
aggregate production functions were assumed and different techniques were employed 
for the aggregation of capital assets or their respective growth rates. Some empirical 
studies, such as Denison (1962) used 'direct aggregation' and some, such as Jorgenson 
and Griliches (1967) used 'divisia aggregation' or 'translog aggregation'. Direct 
aggregation refers to directly aggregating the components of the capital stock, valued at
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constant prices. Divisia aggregation and translog aggregation are both based on 
aggregating the growth rates of the components of capital stock weighted by the shares 
of each component in the total capital cost. The difference is that translog aggregation 
applies to discrete data while divisia aggregation applies to continuous time-series data 
(Norseworthy et al. 1979).
Unavailability of official data of different types of capital assets in the islands 
prevents the use of the above aggregation techniques in this study. The aggregation 
technique used is the construction of capital stock estimates and the condition for this 
aggregation is also discussed in Chapter 3. The initial value of capital stock is 
estimated indirectly and is then adjusted for annual additions of net investment.
Choice between net and gross capital stock
Gross capital stock is the sum of all previous expenditure on physical capital assets less 
the value of retired assets. Net capital stock is gross capital stock less the allowance for 
consumption (or depreciation) of fixed capital assets.
Kendrick (1961) used gross capital stock. This measure implies that there is no 
decline in capital efficiency with age. For some assets, this will be a reasonable 
approximation. An asset which is near the end of its technical life has a low economic 
value but it can still be highly productive: an extreme example is a light bulb (Aspden 
1990). On the other hand, Christensen and Jorgenson (1969) used net capital stock, 
which implies that the efficiency of fixed assets declines over time with declined 
economic value. Hulten and Wykoff (1980) and Aspden (1990) demonstrated that 
gross capital stock overstates capital inputs while net capital stock is an understatement. 
This supports Denison's (1972a) approach which uses a linear combination of the two 
capital measures.
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Although a linear combination of the two capital measures may be argued to be 
the conventional measure of capital stock appropriate for growth-accounting analysis, 
this study uses net capital stock for the following reasons.
(i) Data are not available on the retirement of individual fixed assets so that a 
series of gross capital stock would be hard to generate and thus a linear 
combination of gross capital stock and net capital stock cannot be 
calculated.
(ii) Net capital stock, in contrast to gross capital stock, can be thought of as an 
explicit attempt to measure the remaining productive capacity of capital 
stock, although it may understate its productive capacity.
Allowances for fixed capital consumption (or depreciation)
The life expectancy of an asset declines through time as it gets older.3 Its economic 
value therefore declines accordingly.
Edwards (1961) and Sanchez (1983) distinguished the technical (or physical) life 
of an asset from its economic life. Technically, the life of an asset ends when repair is 
physically impossible. Economically, the life of an asset ends when the cost of repair 
exceeds replacement cost. In aggregate-level studies on growth-accounting and 
productivity growth that assume disembodiment of technical progress, technical life 
could be a more appropriate concept than economic life. For example, if an owner 
decides to discard and remove an asset from his or her production establishment once its 
cost of repair exceeds its replacement cost, someone else might buy or use that asset, if 
it has not been destroyed or scrapped. It then re-enters aggregate production as a
3. Since technical progress is assumed to be disembodied, obsolescence is not allowed for in the 
estimation of fixed capital consumption.
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second-hand asset with a much shorter life expectancy. The service life of that 
particular asset ends when it is actually discarded.
Determining the amount of existing capacity of aggregate net capital stock 
ideally requires information about individual rates and patterns of depreciation for all 
fixed assets. However, through the homogeneity assumption used to aggregate 
individual production functions, it is possible to assume a single depreciation rate to 
represent the average rate at which aggregate capital depreciates. In allowing for fixed 
capital consumption, Tice (1967) discussed the following depreciation patterns.
(i) The 'one horse shay depreciation pattem' assumes a fixed life span (n 
years) at the end of which the original investment ceases to exist. This is 
the depreciation pattem used to estimate gross capital stock. The 
proportion of the asset's original value remaining at the end of its 1th year of 
life is
£j = 1, for i = 1, 2 ,..., n- 1
£j = 0, for i = n
where
£j is the depreciation adjustment factor; 
i is the age of the asset; and 
n is the average service life of the asset.
(ii) The 'straight-line depreciation pattern' applies an assumed straight line rate 
of depreciation (8 = 1 In) to the original cost of capital. The value of the 
asset is written off by uniform amounts in each year of the assumed life 
span (n years). The proportion of the asset's original value remaining by 
the end of its 1th year of life is
e, = 1 - (2/ - l)/2/t (6.3)
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1 = 1 , 2 , n.
(iii) The 'exponential depreciation (decay) pattern' is commonly known as the 
declining-balance depreciation method which applies an assumed straight- 
line rate of depreciation to the diminishing book value of the asset. In fact, 
the individual asset never completely disappears from the books because 
the undepreciated balance at the end of the mean service life is not written 
off (Clark 1976; and Tice 1967). The declining balance method is 
generally defined in terms of some multiple of the straight-line 
depreciation rate (8 = 1 In). For example, in the double-declining balance 
depreciation method, the depreciation rate is 8 = 2In. In the declining 
balance depreciation method, an asset exhibits more rapid decline in asset 
value in its early life than in later life. The proportion of the asset's 
original value remaining at the end of its i* year of life, under the declining 
balance (DB) is
£<dby = (1 - l/2n)(l - I/«)“  (6.4)
/ = 1 ,2 ,..., n
and for double-declining balance (DDB)
£(ddb)l = (1 - 2/2n)(l - 2/ny-i (6.5)
i = 1, 2 ,..., n
where
e(db)i is the declining balance depreciation adjustment factor; 
£(ddb)i is the double-declining balance depreciation adjustment 
factor;
i is the age of the asset; and 
n is the service life of the asset.
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Empirical studies differ in the appropriateness of these depreciation methods. 
Denison (1957) and Hulten and Wykoff (1980) favoured the double-declining balance 
depreciation approach because it provides an approximation of the common pattern of a 
relatively sharp decline in the value of assets to the owner during the early years of life. 
On the other hand, Young and Musgrave (1980) viewed the elements of depreciation 
(obsolescence, physical deterioration and exhaustion) as best represented by the 
straight-line depreciation method.
This study favours the declining balance pattern - that is, applying a straight-line 
depreciation rate (5 = 1 In) to the diminishing value of the asset. Low levels of saving in 
the islands create a tendency to maintain existing plants in operation until repair 
becomes technically impossible. The asymptotic pattern of the declining balance 
depreciation method represents this 'extended' life span. Thus, it seems appropriate to 
use a declining balance pattem.
Procedures for estimating net capital stock
Ward (1976), Sanchez (1983) and Moore and Brown (1988) suggested three approaches 
to the construction of estimates of net capital stock such that
(i) the perpetual inventory method (PIM), which estimates net capital stock 
from accumulated past gross fixed investment appropriately adjusted for 
depreciation and retirements;
(ii) surveys of physical assets held in the country; and
(iii) surveys of book values and insured values of capital assets in the country.
Given the unavailability of official data on individual components of capital 
stock as well as the costliness of conducting capital stock surveys in the islands, the 
perpetual inventory method (PIM) is adopted and modified in this study. This method
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has the advantage that investment flows are normally available, its estimates are 
relatively easier to produce and update, and the data and concepts involved are 
consistent with the United Nations System of National Accounts.
The perpetual inventory method
The formal statement of the perpetual inventory method is given in Sanchez (1983), 
among others, as
K, is capital stock at the end of year r,
I, is gross investment at constant prices; 
e, is the depreciation adjustment factor, 
i is the age of the asset; and 
n is the service life of the asset (in years).
Sanchez (1983) assumed that assets are installed by mid-year so that the depreciation 
charge for the first year of installation is half its normal charge. The straight-line 
depreciation factor is therefore the same as equation 6.3.
K, = (6.6)
i = 1, 2 ,..., n
where
e, = 1 - (21 - l)/2n (6.7)
i=  1,2,. . . , n
The double-declining-balance depreciation factor used by Sanchez (1983) is
et = (1 - 2/2n)il (6.8)
i = 1,2, .. . ,  n.
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This is different from the depreciation factor defined by Tice (1967) for the double- 
declining balance method (equation 6.5). Given the assumption that assets are installed 
by the mid-year so that the depreciation charge for the first year of installation is half its 
normal charge, Sanchez's equation for the double-declining balance method (equation 
6.8 above) cannot be verified.
Since capital stock is defined in this study to include the stock of inventories, 
Sanchez's perpetual inventory method is adjusted to ensure that depreciation applies 
only to the fixed asset component of capital stock and also to account for the level of, 
and changes in inventories.
The perpetual inventory method adjusted for the level of and changes in the stock of 
inventories
Fixed capital stock can be formulated by the formula
FK,= 1 7,.FI,.,.,- (6.9)
«si
i = 1, 2,..., n
where
FK, is net fixed capital stock at constant prices accumulated up to the end of year t;
FI, is gross fixed investment (valued at constant prices) during year r, 
y;• is the depreciation adjustment factor in the Ith year of the service life of fixed 
capital assets;
i is the average age of fixed assets; and 
n is the average service life of fixed assets.
Following the assumption that physical assets are installed in mid-year, the straight-line 
depreciation factor is the same as equation 6.3
7 = 1 -  (2/ - \)/2n (6.10)
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i = 1, 2,..., n
and the declining balance depreciation factor is
Yi =  (1 -  1/ 2ii)(1 -  1/ fl)1*1 (6 . 11)
i ly 2, /l.
Adjusting for the level of, and changes in inventories, net capital stock can be expressed 
as
where
K, is the total net capital stock at the end of year r,
Cl, is the annual change in the level of inventories;
IS0 is the value of the stock of inventories at the end of year 0;
FI, is gross fixed investment during year r,
i is the average age of fixed assets; and
n is the average service life of fixed capital assets.
It is clear from equation 6.12 that the reliability of the estimates of both net fixed 
capital and net capital stocks depend
(i) on the quality of the official investment data being accumulated;
(ii) on the availability of official data on domestic fixed investment over a time 
period corresponding to the assumed asset life;
(iii) on the accuracy of the average service life assumption;
(iv) on the validity of the method by which an asset is assumed to depreciate 
over its service life;
(6. 12)
i = 1, 2, n 
j = 1,2,..., t
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(v) on the availability of data on changes in the stock of inventories; and
(vi) on the availability of a benchmark estimate of the stock of inventories.
If, for example, the period of analysis is 1980-90 and the assumed average service life 
of fixed capital is fifteen years, then to form the estimate of capital stock for 1980, 
which becomes Kq, a series of fixed investment for the period 1966-80 and a benchmark 
estimate of the level of inventory stocks is needed. That is,
Ko = IS0 + FKo (6.13)
where
FKo = YiFIo + Y2FI.1 + Y3FI-2 + ... + Y15FI.14 
and
Ko is aggregate net capital stock at the end of 1980;
IS0 is the stock of inventories at the end of 1980;
FKq is the total net fixed capital stock at the end of 1980;
FK.j is the total net fixed capital stock at the end of 1979;
FK_2 is the total net fixed capital stock at the end of 1978,
y- is the depreciation adjustment factor.
It is not feasible to use equation 6.12 to estimate the capital stock series for the 
islands because the estimates of gross fixed investment in Tonga, for example, are only 
available for the last fifteen years. Allowing, say, an asset life of fifteen years would 
give only one estimate of annual fixed capital stock. This problem is among the issues 
addressed by Ward (1976). He argued that the perpetual inventory method cannot be 
used in developing countries because they have insufficient capital formation data and 
inadequate information about investment price deflators to complete a perpetual 
inventory model of their capital stock. That is,
(6.14)
and so on; and
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(i) available data on fixed capital formation are usually neither sufficiently 
detailed by asset, sector and industry nor sufficiently comprehensive to 
enable a proper and meaningful analysis to be undertaken; and
(ii) much more importantly, investment series rarely extend back far enough 
for a complete inventory to be compiled.
To avoid encountering the second problem directly, the above inventory-adjusted 
perpetual inventory method is modified.
The 'modified' perpetual inventory method
Following Tice's (1967) and Sanchez's (1983) modified versions of the perpetual 
inventory method, the fixed capital stock can be estimated via the relationship
FK, = FI, + (1-8).(FKM) (6.15)
= FI, + (1-5).FIm + (1-5)2.FI,_2 + ... (l-Sy.FKo (6.16)
where
FK, is net fixed capital stock accumulated up to the end of year r,
FKm is net fixed capital stock at the end of year t-1;
FI, is the gross fixed investment acquired during year r,
S.FKm is an allowance for fixed capital consumption during year t;
8 is the assumed rate of depreciation (8=lAz).
Tice acknowledged that this version of the perpetual inventory method is analytically 
convenient since it makes the stream of production possibilities implicit in the stock 
independent of its age and structure. However, she also pointed out that it is a version 
of the declining balance depreciation method in which the undepreciated balance at the 
end of the average service life is not written off.
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Another problem arises from the modified perpetual inventory method versions 
of Sanchez (1983) and Tice (1967) is that their assumption that fixed investment is 
installed by the mid-year is contradictory to their equation for the modified perpetual 
inventory method. Their modified perpetual inventory method implies that fixed capital 
is installed by the end of the year and thus does not depreciate until the second year.
The 're-modified' perpetual inventory method can, thus, be formulated to
(i) account for the assumption that fixed investments are (on average) installed 
by mid-year so that the depreciation charge in the first year is half the 
annual charge; and
(ii) account for the levels of, and changes in, inventories.
Assuming a straight-line depreciation rate (8=l//i) and that fixed investment is 
installed by the mid-year, the fixed capital stock estimate for the end of year one is
FK, = FKo + FIj- [5.(FKq) + 5/2 (FIj)] (6.17)
where
FKo is estimated indirectly instead of using equation 6.9.
According to equation 6.17, all fixed assets that remain from year zero are 
subject to the assumed constant rate of depreciation, and the depreciation for fixed 
investment incurred in year one is half the normal charge. In general, the fixed capital 
stock for year t is thus
FK, = FKm + I V  [8.(FKm) + 8/2 (FI,)]. (6.18)
Again, according to equation 6.18, all fixed assets that remain from the previous year 
(year r-1) are subject to the assumed straight-line rate of depreciation, and the 
depreciation for fixed investment incurred in year t is half the normal charge.. However, 
although the value of the existing net capital stock declines due to the constant rate of
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depreciation, the issue of undepreciated capital at the end of service life, which was 
noted by Tice (1967), remains. Because the equation involves a version of the declining 
balance method of depreciation, no past gross investment can ever disappear completely 
from the current capital stock. In terms of growth-accounting methodology, this implies 
somewhat unsatisfactorily that fixed assets contribute to the flow of factor inputs even 
after the expiration of their service lives.
Adjusting for the level of, and changes in inventories, the general expression for 
aggregate net capital stock is
K, = FK,+ SIo + %Clj. (6.19)
That is,
K, = FK„, + FI, - [5.(FKm) + 8/2(FI,)]
+ SI„ + 2} Cl;. (6.20)
With gross fixed investment and changes in the stock of inventories available as 
generated in Chapter 5, equation 6.20 requires estimates of
(i) an initial fixed capital stock; and
(ii) an initial estimate of the level of inventories (SIq).
Estimate o f the initial fixed capital stock
An estimate of the initial fixed capital stock is approximated indirectly from the 
estimate of fixed capital consumption available from the national accounts. 
Specifically, the indirect estimate of fixed capital stock is based on the assumption that 
a fixed proportion of capital assets depreciates annually.
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The allowance for fixed capital consumption during a particular year represents 
the value of wear and tear or depreciation of fixed capital assets during that year. 
Intuitively, it is the fraction of the value of the fixed capital stock being used up or worn 
out during production. To formalize this relationship, assume
(i) the average annual rate of depreciation is 8;
(ii) the allowances for fixed capital consumption or cost of wear and tear of 
fixed capital are reported correctly by the national accounts; and
(iii) that fixed investments are installed by the mid-year so that the depreciation 
charge for the first year of installation is half the normal charge.
We can therefore define the estimate of fixed capital consumption for year one as 
CC1 = 8.FK0 + 5/2.FI! (6.21)
where
FKo is net fixed capital stock at the end of year zero;
CC  ^ is the value of fixed capital consumption accumulated during year one;
FIj is gross fixed investment incurred during year one; and 
5 is the assumed constant rate of depreciation.
Hence from equation 6.21, the estimate of net fixed capital stock for year zero is
FKo = [CC! - 8/2.FIJ/8. (6.22)
The national accounts estimates of fixed capital consumption (CCna), at least in 
the South Pacific islands, is approximated by taxation depreciation allowances4. This 
practice is supported by the claim of Walters and Dippelsman (1985) that economic 
depreciation can be approximated by the estimates of accumulated depreciation 
allowances available from taxation offices.
4. This is based on a discussion with Mr. Garth Parry (Australian Bureau of Statistics), May 1990. 
He recently upgraded the estimates of national accounts in several of the South Pacific islands.
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However, it could be argued that in the South Pacific small-island economies, 
where various tax holiday schemes operate, such depreciation estimates do not represent 
the actual cost of wear and tear of fixed capital due to production. Some industries 
receive tax holidays and other tax incentives which temporary exempt them from 
submitting their accounting depreciation allowances to national tax offices. Other types 
of capital assets are not included in taxation records of depreciation. These include 
most of the publicly-owned capital stock and the fixed assets of cottage and 
unincorporated industries.
This claim that there is a significant difference between the true value of fixed 
capital consumption and taxation depreciation allowances is supported by Ward (1976). 
He listed some important problems that arise in using taxation depreciation allowances 
to measure fixed capital consumption particularly in developing countries.
(i) In general, the implied lifetimes of different assets in taxation depreciation 
are much shorter than the actual assets' working lives.
(ii) Taxation depreciation laws may have been transferred from the colonial 
administration's own statutes and may therefore bear very little relation to 
actual asset life in developing countries where often there are significant 
differences in the ecological and economic conditions of production.
(iii) Taxation laws in developing countries are often devised with the objective 
of stimulating a rapid growth in investment rather than measuring a firm's 
need for replacement capital.
(iv) Tax depreciation allowances tend to be used as a tool for budgetary 
economic policy (e.g. to squeeze corporate cash flows) and they may be 
subject to variations.
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Given these arguments, the value of fixed capital stock at the end of year zero (FKq) can 
be approximated indirectly. Assuming an average ratio (rc) of the taxation depreciation 
allowance to the true estimate of fixed capital consumption such that
7t = CCna/CC, (6.23)
the official estimate of fixed capital consumption at year one, using equation 6.21, is
C C ^ = 7C.t8.FKo + 5/2.FI,] (6.24)
where
n is the average ratio of taxation depreciation allowance to true fixed capital 
consumption;
CCna! is the national accounts (i.e. taxation-based) estimate of fixed capital 
consumption for year one; and 
8 is the constant rate of depreciation.
Thus, the estimate of the initial fixed capital stock (FK0) can be obtained such as
FKo =  [ ( C C M l  /  7 t )  - 8/2.FI!V 8 (6.25)
Where the national accounts estimates for fixed capital consumption are only 
available for the most recent years, whereas the period of analysis extends back beyond 
the years in which those estimates of fixed capital consumption are available, the initial 
estimate of CCnai is obtained by multiplying the average GDP share of available CCna 
by the GDP, at factor cost (GDPfc), in year one. For example, CCna is available in Fiji 
only for the period 1977-87 while the period of analysis is 1970-88. The average GDPfc 
share of CC^ for 1977-87 is relatively constant at around 7.5 per cent per annum. 
Applying this average income share to the GDPfc of 1971 gives an estimate of CCna for 
1971, which in turn gives the initial estimate of fixed capital stock for 1970 according to 
equation 6.25.
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The benchmark level of the stock of inventories
The benchmark estimate of the stock of inventories for Fiji is adopted from Murphy's 
(1991) estimate of the stock of inventories for 1985. (That is, letting 1970 be year 0 and 
thus 1985 be year 15, SI15 = F$450 million). The estimate of the stock of inventories 
for 1970 is therefore
S4 = SI15 -  | j  CIj. (6.26)
The total capital stock accumulated up to the end of year one is therefore expressed as 
K, = FK0 + FI1-[8.FK0 +5/2.FI,] + SIq + Cl, (6.27)
where
FKo = [(CC.,., / Jt) - 8/2 .FI,]/ 6 (6.28)
and for year t as
K, = FK,., + FI,- [8.FK,., + 8/2.FI,] + SIo + SC I.. (6.29)
7=1 7
Sensitivity analysis
Sensitivity analysis refers here to examining the sensitivity of the growth rates of fixed 
capital consumption, net fixed capital stock and net capital stock to variations in the 
parameters that affect the estimates of fixed capital stock. These parameters are:
(i) the rate of depreciation; and
(ii) the ratio (ti) of taxation depreciation allowances to the true estimate of 
fixed capital consumption.
Given the relationships
K, = FK, + SI, (6.30)
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FK, = FK,.! + FI, - CC, (6.31)
CC, = 8FK,., + 8/2. FI, (6.32)
SI, = SI« + XCI, (6.33)
FKo = [(C Q ., /  it) - 8 /2 JI,] /  8 (6.34)
where
K, is total net capital stock at the end of year r,
FK, is net fixed capital stock at the end of year r,
FI, is gross fixed investment acquired during year r,
CC, is the true estimate of fixed capital consumption during year r,
SI, is the stock of inventories at the end of year r,
Cl, is the change in the stock of inventories in year r,
CCn4l is the taxation depreciation allowance for year one;
8 is the assumed rate of depreciation; and
k is the ratio of taxation depreciation allowances to the true estimate of fixed capital 
consumption in year 1.
The inter-relationships among net fixed capital stock, allowances for fixed capital 
consumption and total net capital stock seem clear. The estimates of fixed capital 
consumption depend on the assumed constant rate of depreciation (5), the estimates of 
fixed capital stock for the previous year and the estimates of fixed investment acquired 
during year t. The annual estimates of fixed capital stock depend on the ratio (7t) of 
taxation depreciation allowance to the estimate of fixed capital consumption; the 
assumed rate of depreciation (8) and the national accounts estimates of fixed capital 
consumption and gross fixed investment.
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Sensitivity o f growth in net fixed capital and net capital stocks to the rate of 
depreciation.
It could be argued that although fixed capital assets are kept well into technical 
obsolescence, they tend to depreciate faster in small islands than similar assets in 
industrial countries because:
(i) a large proportion of the fixed capital assets that facilitate production in the 
islands are imported, and their maintenance is hindered by a shortage of 
appropriate technical skills in the islands;
(ii) the islands are vulnerable to natural disasters such as tropical cyclones; 
and
(iii) the islands are characterized by high humidity and salinity which both 
contribute to rapid deterioration of capital assets.
Although there is no quantitative data on the composition of the fixed capital 
stock, the bulk of physical assets in the islands are physical infrastructure items, such as 
roads, wharfs, airports and other long-term forms of construction. These physical assets 
can be expected to depreciate more slowly than plant and machinery. Together with the 
tendency to maintain old stock, this may also suggest lower rates of depreciation than in 
industrial countries.
Walters and Dippelsman (1985) summarized the average asset lives and implied 
straight-line rates of depreciation by type of economic activity for Australian and the 
overall OECD countries (Table 6.1).
For the Philippines, Sanchez (1983) used 36 years as the average service life 
(implying a 2.8 per cent straight-line depreciation rate) for residential constructions, 28 
years (or 3.6 per cent) for non-residential constructions and 39 years (or 2.6 per cent) 
for public construction. For equipment, Sanchez used the asset lives for equipment in 
the United States. These are reported by Stermole (1974) to range from 5 to 22 years,
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implying a straight-line depreciation rate range of 4.5 per cent to 20 per cent. For 
Thailand, Limskul (1988) compared the depreciation rates used by the Bank of Thailand 
(BOT) and the Thailand National Economic and Social Development Board (NESDB). 
The range of depreciation rates used was from 3.5 per cent to 5.8 per cent. Fry (1991) 
used a constant depreciation of 5 per cent per annum to construct the capital stock for 
Bangladesh, India, Indonesia, Republic of Korea, Malaysia, Pakistan, Philippines, Sri 
Lanka, Taipei China and Thailand.
Table 6.1
Average life of private sector assets in OECD countries by type of economic
activity
Mean Rate Mean Rate
Type of activity asset of asset of
life depreciation life depreciation
(Australia) (Australia) (OECD (OECD
countries) countries)
(years) (%) (years) (%)
Agriculture, fisheries and forestry 13 7.7 13.3 7.5
Mining and quarrying 16 6.3 18.2 5.5
Manufacturing 19 5.3 18.5 5.4
Electricity, gas and water 22 4.5 20.7 4.8
Construction 13 7.7 10.1 9.9
Wholesale and retail trade 16 6.3 14.3 7.0
Transport and communication 14 7.1 11.6 8.6
Finance, property and business sector 13 7.7 12.8 7.8
Community services 15 6.7 16.5 6.1
Source: Walters, R. and Dippelsman, R., Estimates of depreciation and capital stock, Australia, 
Australian Bureau of Statistics, Occasional Paper No.3, Canberra, 1985.
The sensitivity of the estimated growth rates of the net fixed capital, fixed capital 
consumption and total net capital stock in the islands to variations in the average rate of 
depreciation was calculated using the methodology of equations 6.30 to 6.34. 
Assuming that the ratio between taxation depreciation allowance and the true estimate 
of fixed capital consumption is 40 per cent (7t=0.4), the growth rates of the above 
indicators are presented in Table 6.2.
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Table 6.2
Sensitivity of the growth rates of net fixed capital and net capital stocks, fixed 
capital consumption and to average rate of depreciation
Rates of depreciation
Periods
8.0% 7.0% 6.0% 5.0% 4.0%
Fiji
Growth rates in percentages (%)
Net fixed capital 1970-89 2.6 2.5 2.4 2.2 1.9
Total net capital 1970-89 3.7 3.5 3.3 3.0 2.6
Fixed capital consumption 1971-89 2.7 2.6 2.4 2.2 1.9
Tonga
Growth rates in percentages (%)
Net fixed capital 1974/75-88/89 7.2 6.9 6.5 6.1 5.5
Total net capital 1974/75-88/89 6.7 6.4 5.6 5.6 5.0
Fixed capital consumption 1975/76-88/89 7.7 7.3 6.4 6.4 5.7
Source: Author's calculations
The growth rates of both fixed and total capital stocks become smaller as the rate 
of depreciation falls (Table 6.2). The lower the depreciation rate, the higher is the 
estimate of the initial fixed capital stock: thus, given the subsequent levels of gross 
fixed investment, the rate of growth of fixed capital stock will be lower over the period 
of study.
Although the growth rates of the fixed capital stock, fixed capital consumption 
and net capital stock respond to a certain degree to variations in the assumed rate of 
depreciation, the growth rates of these indicators are relatively stable (Table 6.2). An 
average rate of depreciation of 5 per cent is selected to represent the annual rate at 
which fixed capital assets deteriorate in the islands. This depreciation rate looks 
reasonable given the rate of depreciation used in such developing countries (see 
Sanchez (1983), Limskul (1988) and Fry (1991)).
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Sensitivity of the growth rates of fixed capital stock and net capital stock to the 
assumed ratio (n) of taxation depreciation allowances to true fixed capital 
consumption.
Given the claim of Walters and Dippelsman (1985) and Ward's (1976) argument against 
the use of depreciation allowances for tax purposes to represent fixed capital 
consumption in developing countries, this study uses a proxy measure or indicator of 
the proportion of the actual cost of wear and tmir of fixed assets represented by the 
taxation depreciation allowance. The ratio of gross domestic product originating in the 
private sector to the total gross domestic product can be used as a proxy, on the grounds 
that only the private sector is subject to taxation depreciation charges. Unfortunately, 
data constraints in the islands do not allow the separation of the private component of 
GDP from total GDP. However, data on the ratio of private formal employment to total 
formal employment serve as an alternative. According to the last population census in 
Fiji, the private sector accounts for 63 per cent of total formal employment. Using the 
labour employment data reported in the previous chapter, the average proportion of 
private formal employment in total employment is 35 to 40 per cent per annum. The 
same proportion is assumed to hold for Tonga for which data are not available.
The sensitivity of the growth rates of fixed capital and net capital stocks to ratios 
in the range from n = 0.35 to k = 0.5 is considered.
Under the assumed rate of depreciation, the growth rates of both capital stock 
and fixed capital consumption increase with ratio n of taxation depreciation to true 
capital consumption (Table 6.3). That is, the higher the ratio (7t), the lower the base 
year fixed capital stock (FKq); thus, with a given series of domestic fixed investment, 
the growth rate of fixed capital stock will be higher. The growth rate of capital seem 
very sensitive to variations in 7t, but, in the absence of a better indicator, the ratio of 
taxation depreciation allowance to the estimate of fixed capital consumption is chosen, 
following the employment indicator, to be k = 0.4.
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Table 6.3
Sensitivity of the levels and growth rates of fixed capital stock and net capital 
stock to ratio (7c) of taxation depreciation to true capital consumption under the 
assumed depreciation rate of 5 per cent
n = 0.35 a ii o n = 0.45 k = 0.5
Fiji
Net fixed capital (FK) 1970-89 1.6
Growth rates in percentages (%) 
2.2 2.6 3.0
Total net capital (K) 1970-89 2.4 3.0 3.4 3.8
Fixed capital consumption (CC) 1971-89 1.7 2.2 2.7 3.1
Tonga
Net fixed capital (FK) 1974/75-88/89 5.4
Growth rates in percentages (%) 
6.1 6.7 7.3
Total net capital (K) 1974/75-88/89 5.0 5.6 6.1 6.6
Fixed capital consumption (CC) 1975/76-88/89 5.6 6.4 7.1 7.7
Source: Author's calculations.
The mid-year estimates of fixed capital stock, consumption of fixed capital, stock 
of inventories and total net capital stock are obtained as
FK*, = [FK,.; + FK,] / 2 (6.35)
CC, = [CC,.; + CC,] / 2 (6.36)
sr, = [SI,.; + S I,]/2 (6.37)
K*, = [K,_; + K ,]/2 (6.38)
where
FK*, is mid-year estimate of fixed capital stock;
CC*, is estimate of consumption fixed capital stock to mid-year; 
SI*, is mid-year estimates of stock of inventories; and 
K*, is mid-year estimate of stock of inventories.
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Table 6.4
Fiji: estimates of the net fixed capital stock, net capital stock and fixed capital 
consumption, at constant 1977 prices
(Jl = 0.4; 6 = 0.05)
Total Total Total Estimated
fixed stock capital consumption
Years capital of stock of fixed
stock inventories at constant assets
at constant at constant 1977 market at constan t
1977 market 1977 market prices 1977 m arket
prices prices prices
(mid-year) (mid-year) (mid-year) (m id-year)
(FK*) (SI*) (K*) (C C *)
(FSm) (FSm) (FSm) (F$m )
1970 1642.4 89.0 1731.4 ..
1971 1668.1 105.1 1773.2 84.9
1972 1702.4 126.7 1829.1 86.4
1973 1747.7 146.0 1893.8 88.5
1974 1777.2 163.7 1940.9 90.4
1975 1818.3 179.9 1998.2 92.2
1976 1858.7 196.2 2055.0 94.3
1977 1891.5 228.2 2119.7 96.2
1978 1947.8 257.0 2204.7 98.4
1979 2015.4 308.1 2323.4 101.6
1980 2100.9 356.6 2457.5 105.6
1981 2187.8 413.9 2601.7 110.0
1982 2242.9 428.0 2670.8 113.6
1983 2284.9 429.6 2713.8 116.1
1984 2295.8 443.3 2739.2 117.4
1985 2308.3 450.0 2758.3 118.1
1986 2316.9 480.2 2797.1 118.6
1987 2338.1 482.9 2821.0 119.4
1988 2338.8 489.8 2828.6 119.9
1989 2339.8 501.6 2841.4 120.0
Sources: Author’s calculations.
The estimates of net capital stock
Assuming that the fixed capital stock depreciates at a constant 5 per cent per annum, 
that fixed assets are installed by the mid-year so that the estimate for depreciation 
during the year of installation is half the normal charge, and that the depreciation 
allowance reported by the national accounts is only 40 per cent of the true consumption 
of fixed assets, the estimates of fixed capital stock, capital consumption, stock of
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inventories and total net capital stock for Fiji and Tonga for their respective periods of
analysis are derived and presented in Tables 6.4 and 6.5 respectively.
Table 6.5
Tonga: estimates of net fixed capital stock, net capital stock, fixed capital 
consumption and domestic factor income, at constant 1984/85 prices
(it = 0.4; 8 = 0.05)
Total Total Total Estimated
fixed stock capital consumption
Years capital of stock of fixed
stock inventories at constant assets
at constant at constant 1984/85 market at constant
1984/85 market 1984/85 market prices 1984/85 market
prices prices prices
(mid-year) (mid-year) (mid-year) (mid-year)
(FK) (SI) (K) (CC)
(T$m) (T$m) (TSm) (TSm)
1974/75 134.5 36.0 170.5
1975/76 143.6 36.5 180.1 7.1
1976/77 156.0 39.3 195.4 7.7
1977/78 172.9 43.0 216.0 8.4
1978/79 192.6 45.0 237.6 9.4
1979/80 211.4 46.1 257.6 10.4
1980/81 224.9 47.3 272.2 11.2
1981/82 238.3 49.2 287.5 11.9
1982/83 254.7 50.5 305.2 12.6
1983/84 268.0 52.3 320.2 13.4
1984/85 279.3 54.4 333.7 14.0
1985/86 290.2 55.0 345.2 14.6
1986/87 300.5 55.1 355.6 15.2
1987/88 311.3 55.4 366.7 15.7
1988/89 321.0 55.5 376.5 16.2
Sources: Author's calculations.
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Figure 6.1
Fiji: stock of inventories
(constant 1977 prices)
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Figure 6.2
Tonga: stock of inventories
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Figure 6.3
Fiji: fixed capital consumption
(constant 1977 prices)
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Figure 6.4
Tonga: fixed capital consumption
(constant 1977 prices)
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Fiji: capital stock
(constant 1984/85 prices)
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Chapter 7
Sources of economic growth: the estimation procedure
This chapter outlines the methodology used to estimate the factor shares required for the 
estimation of the growth-accounting equation, developed in Chapter 4. Two approaches 
to estimation, the econometric and the non-parametric, could be used. The non- 
parametric approach relies primarily on the assumptions of competitive factor pricing 
and constant returns to scale so that the output elasticities with respect to labour and 
capital are approximated by their respective income shares. The econometric approach 
is less restrictive, but its applicability depends to a large extent on the
(i) sufficiency of available data, in terms of the number of observations, to 
maintain reasonable statistical degrees of freedom; and
(ii) restrictions that are imposed by the methodologies used to generate some 
of the unavailable data series.
To illustrate the latter limitation, consider the estimates for labour input, presented in 
Chapter 5 (Table 5.11, Column 2). Since annual labour employment in terms of total 
man-hours actually used in production, or even total number of persons employed in 
production, are not available, a proxy was obtained by interpolating and extrapolating 
the estimates of total employment from population censuses, which are carried out in 
Tonga and Fiji every 10 years. Using such interpolated series in econometric estimation 
violates one of the assumptions of Ordinary Least Squares (that is, serial independence) 
and thus affects the interpretation of the least squares estimates. The serial 
independence assumption assumes that the successive values of the random variable 
(the disturbance term) are independent from the values in the previous periods
147
(Koutsoyiannis 1985). For the statistical estimation procedure to be valid, the 
v'.lue of any deviation or error in prediction should in no way determine or 
influence the magnitude of any other error (Brennan 1965). Thus, the validity of 
the traditional econometric tests depends on the randomness of the error term. 
That is, the successive values of the error term must be independent of one 
another. In the case of interpolated labour input (based on the total employment 
estimates from population censuses), the interpolated values or the predicted 
estimates for the inter-census years follows the average long-term growth rate 
obtained from the extreme census point estimates. The successive values of the 
error terms are no longer randomly distributed and exhibit autocorrelation.
Given the data constraints and the methodologies used to generate some of 
the data, this study adopts the non-parametric approach to growth-accounting.
Following the Denison (1962) growth-accounting tradition, the portions of 
economic growth accounted for by the increases in factor inputs are quantified 
through the assumptions of competitive factor pricing and constant returns to 
scale. In combination, these two assumptions ensure that the returns to the factors 
of production exactly exhaust the net domestic product or domestic factor income. 
That is, net domestic product equals the sum of the returns to the factors of 
production.
Given the growth-accounting equation
dY/Y = WKdKJK + W^dL/L + dq/q) + dB/B (7.1)
where
dY/Y is the proportionate rate of change in net domestic product;
W2 and WLare the average income shares of capital and labour respectively;
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dKJK is the proportionate rate of change in capital stock;
dL/L is the proportionate rate of change in employment;
dq/q is the proportionate rate of change in the quality of the labour force; and
dBfB is the proportionate change rate of in total factor productivity,
estimates of the following parameters are required:
(i) the average annual rates of growth of aggregate output;
(ii) the growth rates of the quantities of each type of factor input;
(iii) the rate of improvement in the quality of the labour force; and
(iv) the shares of net domestic product accruing to labour and capital.
The growth rates of the relevant variables
The growth-accounting model, equation 7.1, is specified in continuous time, or divisia 
index, form. In empirical practice, however, the continuous annual rates of growth of 
the quantities of aggregate output and factor inputs are replaced by the annual 
difference in the natural logarithm of the variable in question (Hulten 1986). For 
example, the annual growth rate of output (Y) is
dY/Y = dln(Y)/dt = lnYt - lnYtA (7.2)
and for any given period, the average annual growth rate of output is represented by the 
trend rate of growth based on the regression line
In Yt = a + bt (7.3)
where
d(ln Y)/dt = b is the trend growth rate of output (Y).
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Table 7.1 presents the growth rates of the relevant variables of the growth­
accounting equation for Fiji and Tonga.
Table 7.1
Annual average growth rates of the relevant variables of the growth-accounting
equation
Year Net
domestic
product
(% growth)
Net
capital
stock
(% growth)
Employed
workers
( %  growth)
DRS
Quality
of
labour
( %  growth) 
CRS IRS
Fiji
1970-75 6.70 2.92 4.98 0.60 0.64 0.68
1975-80 5.37 4.12 2.48 0.66 0.74 0.83
1980-85 -1.11 2.14 2.85 0.69 0.81 0.92
1985-89 2.29 0.71 1.75 0.64 0.70 0.77
1970-89 2.65 2.95 3.02 0.68 0.76 0.84
Tonga
1974/75-79/80 2.02 8.09 1.79 0.80 0.92 1.05
1979/80-84/85 4.56 4.81 3.50 0.82 0.95 1.07
1984/85-88/89 1.36 2.79 0.51 0.78 0.83 0.89
1974/75-88/89 3.42 5.07 1.90 0.80 0.91 1.07
Note: These are the returns to scale scenarios of the quality erf the labour force discussed in Chapter 5. DRS represents the 
decreasing returns to scale scenario; CRS represents the constant returns to scale scenario; IRS represents the increasing returns to 
scale scenario
Source: Author's calculations.
Labour income share
The data for labour income in the islands is the compensation of employees reported by 
the national accounts. Following the standard national accounting methodology, 
compensation of employees comprises, in principle, all payments by producers of 
wages and salaries, both in cash and in kind to all persons engaged in activities of 
incorporated businesses, government enterprises, non-profit institutions, armed forces 
and unincorporated businesses (United Nations 1968). It therefore excludes that part of 
the factor income of the self-employed which forms an implicit return to their labour.
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The latter is included, along with the remaining part of the factor income, in operating 
surplus. Consequently, the estimates of compensation o f employees reported by the 
national accounts under-estimate the returns to labour employed in the production of 
gross domestic product.
Table 7.2
Annual shares of compensation o? employees in net domestic product of Fiji and
Tonga.
Year
Fiji
Compensation Annual 
of labour
employees shares
at
current
factor
cost
FSm ^
Fiscal
years
Compensation
of
employees
at
current
factor
cost
T$m
Tonga 
Annual 
share of 
compensation 
of employees 
in net 
domestic 
product
Annual
labour
shares
in
market
sector
ßt
1970 73.3
1971 83.8 „ „ ..
1972 ## „ .. ..
1973 .. ## .. ..
1974 „ .. .. ..
1975 .. 1974/75 7.6 ,,
1976 ## 1975/76 8.9 0.48 0.68
1977 287.6 0.56 1976/77 10.5 0.46 0.65
1978 312.9 0.58 1977/78 11.9 0.46 0.65
1979 359.7 0.54 1978/79 12.8 0.45 0.60
1980 434.6 0.55 1979/80 17.9 0.54 0.71
1981 480.3 0.59 1980/81 18.9 0.49 0.63
1982 527.2 0.61 1981/82 19.9 0.43 0.58
1983 558.8 0.65 1982/83 20.9 0.40 0.58
1984 603.5 0.62 1983/84 24.0 0.43 0.58
1985 596.5 0.61 1984/85 28.0 0.43 0.57
1986 641.0 0.57 1985/86 31.4 0.42 0.57
1987 583.1 0.53 1986/87 33.9 0.40 0.57
1988 644.9 0.54 1987/88 36.7 0.42 0.57
1989 •• •• 1988/89 38.4 0.39 0.58
1970-75 .. ..
1975-80 .. 0.56 1974 / 75- 79/80 0.48 0.66
1980-85 .. 0.61 1980/ 81 - 84/85 „ 0.45 0.61
1985-90 .. 1984/ 85 - 88/89 0.41 0.57
1970-90 •• 0.58 1974/ 75- 88/89 •• 0.44 0.61
Source: Author’s calculations.
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Although gross domestic product includes both marketed and non-marketed 
output (subsistence), the reported compensation of employees refers only to the market 
sector. Excluding the returns to labour in the subsistence or non-market sector from the 
estimates of compensation of employees, means that the share of consumption of 
employees in net domestic product will be too low.
Table 7.2 shows the annual shares of compensation of employees in net domestic 
product at current factor cost as reported by the national accounts. For Fiji, the data are 
available only for the period 1977-87. For Tonga, the share of compensation of 
employees in net domestic product is very low (around 0.4). It is assumed that the 
income share of labour in the subsistence sector is proportional to the labour income 
share in the market sector. The labour income share in the market sector is used as 
proxy for the labour income share in the whole economy. This assumption could be too 
strong, but it recognises the existence of imputed labour income in the subsistence 
sector. However, such estimates still do not account for the imputed labour income of 
the self-employed engaged in the market production.
Table 7.2 suggests that the labour shares for Tonga show a strong downward 
trend. This does not seem plausible; however, it could be explained by the nature of the 
national account data used to construct the thesis database for Tonga. The labour share 
from Kami's estimates is around 0.65 but the labour share from Parry's estimates is 
around 0.6. This could explain the clear drop in labour shares between the 1970s and 
the 1980s.
Using the definition of employment, defined in Chapter 5, which includes all 
persons engaged in the production of gross domestic product and assuming that the 
employed population, as reported in the population censuses, are full time employed 
workers, we can derive alternative and more comprehensive estimates of labour income 
for Fiji. __ .. _
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Assuming that the imputed average wage of the self-employed (including those 
in non-market production) is the same as those in the market sector, an alternative 
labour income series for Fiji is obtained by applying the estimates of total employed 
population to the average annual wage rate o f paid employees. As wage rates statistics 
are not available for Tonga, alternative estimates of labour income can not be derived. 
Table 7.3 shows alternative estimates of labour income for Fiji.
Table 7.3
Fiji: alternative estimates of labour income, 1970-89.
Year
National
accounts
estimate
of
compensation 
of employees
F5
Employed
population
L
(000)
Daily
wage
rate
at
current
I»ice
W
F$
Estimated
labour
income
F$m
Share of 
estimated 
labour 
income 
in net 
domestic 
product
b*,
Inflated
labour
share
b**t
1970 .. 130.6 2.47 77.4 .. ..
1971 135.3 2.72 88.3 0.59 0.68
1972 138.7 3.08 102.5 0.54 0.62
1973 „ 146.0 3.98 139.4 0.55 0.64
1974 159.1 4.90 187.1 0.54 0.62
1975 166.2 5.97 238.6 0.55 0.63
1976 166.6 6.68 267.1 0.56 0.64
1977 287.6 171.4 7.11 292.5 0.57 0.66
1978 312.9 176.4 7.89 334.0 0.62 0.71
1979 359.7 181.5 8.48 369.3 0.56 0.64
1980 434.6 186.7 9.28 415.8 0.54 0.62
1981 480.3 192.1 10.16 468.4 0.57 0.66
1982 527.2 197.7 10.96 519.9 0.61 0.70
1983 558.8 203.4 11.68 570.1 0.67 0.77
1984 603.5 209.2 11.84 594.6 0.61 0.71
1985 596.5 215.3 12.00 620.0 0.63 0.73
1986 641.0 221.5 12.00 637.9 0.57 0.66
1987 583.1 223.5 12.64 678.0 0.61 0.71
1988 644.9 224.5 12.40 662.2 0.55 0.65
1989 226.5 12.40 674.1 0.48 0.56
1970-75 .. 0.56 0.64
1975-80 „ ## ## 0.57 0.65
1980-85 ,, 0.61 0.70
1985-89 „ M 0.57 0.66
1970-89 •• ... •• •• 0.58 • 0.66
Source: Author’s calculations.
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Unlike the estimates of labour income shares derived from the national accounts 
data (Table 7.2 and 7.3), the alternative estimates of labour income shares (b*, and b*\) 
in Table 7.3 are available for the complete period of analysis (1970-89). Alternative ß*t 
assumes that each worker works, on the average, five days a week and 48 weeks a year. 
This ß*t estimate of labour shares seems low. Some estimates of b*, are lower than the 
estimates derived from the national accounts, implying that imputed labour income of 
the self-employed is negative, which is implausible. The other alternative estimate of 
labour income is obtained by scaling up the average daily wage rate by 15 per cent1. 
The scaling-up can be justified on the grounds that, at least in the market economy, the 
imputed daily labour income of self-employed is likely to be considerably greater than 
the actual average daily wage for all paid employees, although the effect of this is likely 
to be offset partially by lower imputed wage incomes of self-employed in non-market 
production.
Williamson criticised the application of the factor share method to estimating 
output elasticities in the developing countries. He argued that
market imperfections [common in developing countries] cause a sharp 
divergence between the price per unit of each employed factor and its 
marginal value product (1969:96).
For the purpose of his study, he assumed that the opportunity cost of unskilled labour is 
roughly one-half of the going wage, claiming that one-half of the going wage rate is 
traditionally accepted as shadow wage rate in project analysis, so his labour income 
share (using shadow prices) for the Philippines was reduced from 0.7 (the income share 
obtained from the compensation of employees) to 0.55 of national income (Williamson 
1969). His estimate of the labour income share of 0.55 was, however, arbitrary and thus 
cannot be derived in this study.
1. The scaled-up labour shares obtained with lower than 15 per cent seem low compared to the 
labour shares derived from the national accounts and also the econometric estimates obtained later in the 
chapter.
154
Sensitivity of the growth contributions to the choice of factor incomes
Table 7.4 shows the sensitivity of output growth attributable to increases in factor 
inputs and changes in total factor productivity to various factor income share 
combinations.
Table 7.4
Sensitivity of sources of output growth to various factor income shares.
Fyi Tonga
Factor 1970-89 1974/75-88/89
income Growth Output Growth Output
share rate growth rate growth
contributed contributed
(%) (%) (%) (%)
Net output .. 2.65 .. 3.42 ..
Capital
a  =  0.2 2.95 0.59 5.07 1.01
a  =  0.3 2.95 0.89 5.07 1.52
a  =  0.4 2.95 1.18 5.07 2.03
a  =  0.5 2.95 1.48 5.07 2.54
Labour
ß  =  0.8 2.95 2.36 1.90 1.52
ß  =  0.7 2.95 2.07 1.90 1.04
ß  =  0.6 2.95 1.77 1.90 0.89
ß  =  0.5 2.95 1.48 1.90 0.74
Total factor productivity ( in c lu d in g  im p ro v e m e n ts  in la b o u r  q u a lity )
a  =  0.2, ß =  0.8 .. -0.30 1.22
a  =  0.3, ß =  0.7 .. -0.31 . . 0.86
a  =  0.4, ß = 0.6 .. -0.30 . . 0.50
a  =  0.5, ß =  0.5 .. -0.31 • . 0.14
Source: Author’s calculations.
When factor income shares are varied by 10 percentage points, the 
contributions to output growth attributable to changes in factor inputs move in the 
same direction but their sizes depend on the magnitudes of the growth rates of the 
factor inputs. For example, a 10 percentage points increase in Fiji’s labour income 
share, increases the growth in output attributable to increases in labour by about 
0.3 percentage points. In the case of Tonga, the corresponding increase in the 
growth attributable to increases in labour is smaller (0.19 percentage points) 
because the growth rate of labour was lower in Tonga than in Fiji.
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In both countries, growth rates of labour were lower than their capital 
growth. Thus, allocating a lower weight to capital and a higher weight to labour 
reduces the growth attributable to the two factors and increases the residual 
growth.
Table 7.5
Estimates of labour income shares for Fiji and Tonga.
Fyi Tonga
Calendar Annual Hulten Derived Fiscal Annual Hulten Derived
years labour adjusted capital years labour adjusted capital
shares labour shares shares labour shares
shares shares
»**, 0-b **t) 0*. »**, 0-b *t>
1970
1971 0.67 . . . .
1972 0.63 0.65 0.35 . . . .
1973 0.65 0.64 0.36 . . . .
1974 0.63 0.64 0.36 . .
1975 0.63 0.63 0.37 1974/75 . , . .
1976 0.64 0.63 0.37 1975/76 0.68 . .
1977 0.66 0.65 0.35 1976/77 0.65 0.67 0.33
1978 0.71 0.69 0.31 1977/78 0.65 0.65 0.35
1979 0.64 0.67 0.33 1978/79 0.60 0.62 0.38
1980 0.62 0.63 0.37 1979/80 0.71 0.65 0.35
1981 0.66 0.64 0.36 1980/81 0.63 0.67 0.33
1982 0.70 0.68 0.32 1981/82 0.58 0.60 0.40
1983 0.77 0.73 0.27 1982/83 0.58 0.58 0.42
1984 0.71 0.74 0.26 1983/84 0.58 0.58 0.42
1985 0.73 0.72 0.28 1984/85 0.57 0.58 0.42
1986 0.66 0.69 0.31 1985/86 0.57 0.57 0.43
1987 0.71 0.68 0.32 1986/87 0.57 0.57 0.43
1988 0.65 0.68 0.32 1987/88 0.57 0.57 0.43
1989 0.56 0.60 0.40 1988/89 0.58 0.58 0.42
1970-75 0.64 0.64 0.36 .. , #
1975-80 0.65 0.65 0.35 1974/75-79/80 0.66 0.66 0.34
1980-85 0.70 0.69 0.31 1979/80-80/85 0.61 0.61 0.39
1985-89 0.66 0.67 0.33 1980/85-88/89 0.57 0.57 0.43
1970-89 0.66 0.67 0.33 1974/75-88/89 0.61 0.61 0.39
Sources: Author’s calculations.
The insensitivity of the estimates to the choice of factor shares is obvious in 
Fiji’s estimate of growth in total factor productivity (Table 7.4). Because the 
difference in the long-term growth rates of labour and capital is relatively small,
156
the impact of 10 percentage point change in factor shares imposes virtually no 
variation in the growth in total factor productivity. In the case of Tonga, the 
difference between capital growth and labour growth is quite significant (3.6 
percentage points) thus contributing 0.4 percentage points to the variation in 
growth in total factor productivity. The impact of the variation in factor shares on 
the analysis is similar to its impact on Fiji’s result, but the difference is due to 
differences in factor growth rates. Hence, at least as far as the measurement of this 
growth is concerned, there seems little to be gained from introducing essentially 
arbitrary Williamson-type adjustments for factor market imperfections.
The combinations of factor income shares that are used in this growth-accounting 
exercise
Hulten (1986:38) has recommended that, where the growth-accounting equation is 
in its divisia index form, factor shares be in the form of annual arithmetic averages 
for empirical analysis. That is,
WK = [W* + WK,., ]/2 (7.11)
WL = [WLt + WL,.|]/2 (7.12)
More generally, the average factor income shares for a specified period can be 
computed as
Wk = [£ W\ ] /  n
n
(7.13)
WL = [E W-. ] I n
n n
n = 1,2, t
(7.14)
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Alternative estimates (ß f tof labour income share (Table 7.5) to represent 
the labour income shares for Fiji are used. Because statistics on wage rates are not 
available for Tonga, labour income shares derived from its national accounts are 
used.
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Chapter 8
Sources of economic growth: the empirical results
This chapter presents the estimates of the growth-accounting model derived in Chapter 
4. It tabulates and discusses the proportions of growth in net domestic product for Fiji 
and Tonga that are attributed to changes in labour and capital and growth in total factor 
productivity. The average products of the two factors and the trends of annual capital- 
worker ratios are also calculated to reflect the substitution between capital and labour 
during the period of analysis.
Using the relationships between the growth-accounting equation and the national 
accounts identity for financing of domestic capital accumulation (see Chapter 4), 
estimates of the contributions of net national saving and net capital inflow to net 
domestic investment and economic growth is made.
Measured changes in total factor productivity (or the 'residual' component of the 
growth-accounting equation) can be explained by technical progress, quality 
improvements of the factor inputs, improvements in allocative efficiency, economies or 
diseconomies of scales in production, changes in capital and labour utilization, and 
specification and measurement errors. The appropriateness of domestic policies and the 
effectiveness of local institutional arrangements affects all these (except the technical 
errors).
Sources of growth in Fiji
The overall growth in net domestic product at constant 1977 factor cost during 1970-89 
was less than 3 per cent per annum. Although the average growth in real output during
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the 1970s was above 5 per cent per annum, the moderate long-term trend was reduced 
by negative output growth during the early 1980s.
During the first five years after its independence in 1970, the Fiji economy 
maintained a momentum of high economic growth, as the economy inherited a well 
established infrastructure and prudent macroeconomic and open trade policies from the 
colonial administration. Preferential treatment for Fiji sugar, primarily in the EC but 
also in the United States, benefited the economy. During 1960-65, growth was low but 
between 1970 and 1975, net domestic product at constant 1977 factor cost accelerated 
to a growth of 6.7 per cent per annum.
Tropical cyclones Pepe and Loti struck the Fiji economy in 1972 and 1973 and 
acreage of cultivated land declined. Agricultural production accordingly stagnated at 
less than one per cent growth per annum, allowing its contribution to domestic output to 
drop from 29 per cent in 1970 to 26 per cent in 1975 (Table 8.2). As the increase in the 
price of petroleum turned the barter terms of trade sharply against Fiji. Production 
slowed down markedly during 1975-80, when net domestic product grew at 5.4 per cent 
per annum (Table 8.1).
Table 8.1
Fiji: annual growth rates of the relevant variables of the growth-accounting
equation
(per cent)
Year Net
domestic
product
Net
capital
stock
Employed
labour
1970-75 6.70 2.92 4.98
1975-80 5.37 4.12 2.48
1980-85 -1.11 2.14 2.85
1985-89 2.29 0.71 1.75
1970-89 2.65 2.95 3.02
Source: Author's calculations.
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The world wide recession of 1975 and the second wave of petroleum price 
increases had some impact, but the change in domestic policies also lowered growth. 
Fiji turned towards import substitution behind substantial protectionist barriers. This 
undermined the expansion of exports. Investment opportunities declined as did capital 
inflows. The government turned to detailed planning and picking the winners among 
import substituting industries (Cole and Hughes 1988).
Figure 8.1
Fiji: growth rate of net domestic product at constant 1977 factor cost, 1970-89
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After independence, Fiji was largely a sugar economy, but it was becoming an 
increasingly popular tourist destination. Tourism contributed to the large share of the 
service sector in gross domestic product (48 per cent of GDP) in 1970. Tourism 
earnings accounted for 13 per cent of GDP.
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Figure 8.2
Fiji: Trend of tourism earnings, 1970-89
200.00
180.00 - -
160.00 - -
140.00 - -
120.00 - -
£► 100.00 - -
80.00 - -
60.00 - -
40.00 - -
20.00
Agriculture and industry accounted for 28 and 25 per cent of GDP respectively. 
Early hopes for sustained growth after independence, however, were not realised. Fiji 
therefore turned to planning with an industrialization focus to accelerate growth.
Protectionist policies designed to stimulate manufacturing gave wrong signals to 
the economy. The domestic market was not large enough to permit efficient inward 
oriented industrialization. The planned economy required a large bureaucracy. The 
share of productive sectors in GDP declined in favour of public services. High 
protection encouraged workers and capital to move towards inefficient import 
substitution manufacturing industries. Unions pushed wages up to increase the workers' 
share in the protectionist rents and thus created a bias against other sectors of the 
economy (Cole and Hughes 1988).
Despite the fact that sugar maintained a relatively constant share (19 per cent) in 
gross domestic product (Table 8.2), agriculture's share declined from 29 per cent in 
1970 to 19 per cent in 1990. The proportion of the work force engaged in agriculture 
remained relatively constant (at 44 per cent) between 1976 and 1986, suggesting that
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with a declining share of agriculture in gross domestic product, labour productivity in 
agriculture declined (Cole and Hughes 1988).
Table 8.2
Fiji: sectoral contribution to gross domestic product, 1970*90
(Percentage shares in real GDP at factor cost)
1970 1975 1980 1985 1990
Agriculture 28.54 25.61 22.31 18.48 18.69
Sugar-cane .. 8.09 9.47 8.33 9.59
Subsistence ,, 7.19 6.24 6.99 5.97
Industry 23.56 22.31 21.62 19.66 23.52
Manufacturing 13.70 10.11 11.27 11.43 11.73
Building & construction .• 4.43 8.34 5.41 4.69
Services 47.90 52.08 56.08 61.87 57.79
Trade, hotels, restaurants, etc. 18.77 21.59 18.02 17.83 21.51
Tourism earnings 13.00 11.66 9.69 11.33 13.62
Community services 11.10 17.97 17.33 18.49 16.25
Source: National Centre for Development Studies, South Pacific Island Social and Economic Database, 
Australian National University.
On the average industrial production accounts for around 20 per cent of gross 
domestic product. The manufacturing base in Fiji is small, accounting to around 10 per 
cent of gross domestic product (Table 8.2). Import substitution aimed to create and 
encourage infant manufacturing industries. Import duties, quantitative restrictions, 
production licensing, tax holidays and some credit access privileges provided some of 
the incentives to manufacturing. As domestic manufactures are protected against 
import substitutes, domestic prices were higher than the world prices. The cost of 
production and hence the cost of living become more expensive.
The growth in agriculture and industrial outputs was moderate. The services 
sector had the strongest expansion (Table 8.3). The construction of the Monasavu 
hydro-electric power station and upgrading of Queens highway and Nadi/Lautoka 
regional water supplies skewed capital expenditure towards infrastructural 
development.
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Table 8.3
Growth in Fiji's real output by sectoral origin
(Average annual growth rate, per cent)
1970-75 1975-80 1980-85 1985-90 1970-90
Agriculture 0.96 6.39 0.44 4.5 1.34
Sugar cane . . 8.21 -2.87 6.16 ..
Subsistence • • 6.14 12.25 5.49 . .
Industry 2.95 8.71 -3.00 14.17 2.45
Manufacturing 0.64 7.16 -0.35 4.24 ..
Electricity •• 7.31 5.26 4.76 ••
Building and construction •« 19.02 -8.41 -0.91 . .
Services 11.20 1.60 2.44 6.37 4.30
GDP at factor cost 5.88 4.87 -0.35 4.63 3.68
a. 1977-80 average.
Source: National Centre for Development Studies, South Pacific Island Social and Economic
Database, Australian National University.
Planning with its pressure on public expenditures and the rising costs of import 
substitution, contributed to the decline of the Fiji economy during the early part of the 
1980s. Despite a favourable decline in petroleum prices, the recession of 1982 affected 
the Fiji economy more than that of 1975. Cyclones again struck the Fiji islands. Sugar 
production declined and so, despite substitution policies, did manufacturing (Table 8.3). 
Construction was affected by the general decline of the economy.
The period 1985-89 saw political turbulence starting with a military coup in May 
1987. Agriculture was severely affected during the 1987-88 season as ethnic Indian 
farmers refused to harvest their cane. Sugar production fell by 20 per cent (Cole and 
Hughes 1988). Industrial output and construction declined. Tourism fell sharply with a 
45 per cent fall in hotel occupancy rates. Emigration increased. As the confidence of 
businessmen and investors eroded combined with increased migration, the deterioration 
in the economy was accompanied by a significant capital outflow. The outflow of 
private remittances jumped from F$18 million in 1986 to F$61 million in 1987. The 
average growth rate of net domestic product at constant prices for period 1985-88 was 
0.6 per cent per annum.
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A series of policy reforms, however, quickly turned the economy around. 
Planning and import substitution were abandoned for a vigorous export program. 
Devaluations, of 17.75 per cent in June 1987 and 15.25 per cent in October (Cole and 
Hughes 1988), improved competitiveness. Unemployment put pressure on wages, 
particularly on fringe benefits, so that competitiveness improved further. This not only 
encourage clothing, the principal export manufacturing industry, but also horticulture 
and other niche export industries. As sugar harvesting returned to normal in 1989-90, 
agricultural output surged by 12 per cent Tourism recovered, leading to new 
investment. The post coup policy changes thus led to a marked acceleration of 
economic growth.
Table 8.4
Fiji: composition of domestic exports, 1970-90 
(Percentage of domestic exports)
1970 1975 1980 1985 1990
Sugar and molasses 51.8 67.4 60.9 43.6 38.2
Coconut oil 8.2 3.6 2.1 2.8 0.6
Gold 5.4 6.0 4.1 8.0 9.9
Fish and fish products .. 0.2 3.0 4.3 6.4
Garments .. .. .. 14.9
Domestic exports 79.1 81.5 75.2 70.2 86.2
Memorandum item:
Sugar production (’000 tonnes) 2885 2160 3360 3042 4016
Land under sugar ('000 hectares) 46 45 67 71 69»
Note: a/ 1988 estimate.
Source: National Centre for Development Studies, South Pacific Island Social and Economic Database, 
Australian National University.
Contribution o f increases in capital to economic growth
According to the properties of production functions outlined in Chapter 3 and the nature 
of the growth-accounting framework derived in Chapter 4, increases in the use of 
capital and labour in domestic production should increase domestic output. Increases in
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capital stock in Fiji, were linked mainly to infrastructure development. The benefits of 
this capital accumulation were realised in the growth of output in the early 1970s.
During 1970-75, the continued expansion of tourism with accompanying hotel 
construction (four hotels were completed in early 1970s) boosted expenditure on 
investment goods. Increments to capital stock during 1970-75 were almost 3 per cent of 
the existing stock. This growth in capital stock generated an increase in domestic 
output of about one percentage point or about 15 per cent of the rate of growth in real 
output (Table 8.5). As construction of new hotels was completed in 1973, growth in 
capital stock fell.
Table 8.5
Fiji: contribution of increases in capital stock to growth of output, 1970-89
(per cent)
1970-75 1975-80 1980-85 1985-89 1970-89
Annual growth rate of output (per cent) 6.70 5.37 -1.11 2.29 2.65
Average capital share of income 0.36 0.35 0.31 0.33 0.34
Annual growth rate of capital (per cent) 
Annual growth in output due
2.92 4.12 2.14 0.71 2.95
tO increase in capital (percentage point)
Percentage of output growth
1.05 1.44 0.66 0.23 1.00
due to increased capital (percent) 15.67 26.82 •• 10.00 37.74
Source: Author's calculations.
The rate of growth of capital stock rose to around 4 per cent per annum during 
1975-80, mainly resulting from expenditure on the Nadi/Lautoka regional water supply 
scheme, the upgrading of Queens Road, the drainage and reclamation work associated 
with the Seaqaqa project, the development of the Kalabo Industrial Estate, and 
construction of the Monasavu hydro-electricity power station. Increased capital stock 
generated more output, equivalent to 1.4 percentage points or 27 per cent of the growth 
rate of real net domestic product (Table 8.5).
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Figure 8.3
Fiji: growth rate of capital stock, 1970-89
at constant 1977 market prices
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The rate of growth of capital stock continued to be positive during the early years 
of the 1980s. But when major infrastructure developments were completed during 
1980-85 and in the absence of vigorous private capital investment, capital expenditure 
slowed down, growing a mere 2 per cent per annum. Increased capital only contributed 
0.66 percentage points of output growth. During 1985-89, the rate of growth of capital 
stock was less than one per cent per annum, contributing only 0.2 percentage points or 
less than 10 per cent of the rate of growth of real output.
Figure 8.4
Fiji: contributions of increases in capital stock to growth in domestic output,
1970-89
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Overall, capital stock grew at 2.95 per cent per annum between 1970 and 1989. 
In terms of the long-term growth in output, increased capital during this period 
contributed one percentage point of output growth or 38 per cent of growth in net 
domestic product at constant 1977 factor cost.
Growth contributions of the net capital inflow and national saving: Although one 
percentage point or about 15 per cent of the growth in net domestic product during 
1970-75 was attributed to increases in capital stock, only 13 per cent of this attributed 
growth in output was due to national saving while 87 per cent was due to net capital 
inflow. In other words, national saving contributed 0.14 percentage points of output 
growth while net capital inflow contributed 0.91 percentage points (Table 8.6).
Table 8.6
Fiji: accumulated finance for domestic capital accumulation, 1970-89
(Constant 1977 market prices, F$ million)
1971-75 1976-80 1981-85 1986-89 1971-89
Net investment 266.79 459.35 300.76 83.12 1110.03
Net domestic saving 66.99 310.75 132.77 203.79 714.31
Net current transfers 32.07 13.67 67.60 41.67 155.01
Private transfers -7.59 -19.26 -18.10 -34.40 -79.45
Official transfers 39.66 33.02 85.70 76.07 234.46
Net factor income received -63.77 -45.41 -119.55 -121.98 -350.71
Net national saving 35.29 279.01 80.82 132.48 518.61
Net capital inflow 231.50 180.34 219.93 -40.36 591.42
Note: Accumulated means five-year aggregate.
Source: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University.
Table 8.6 shows that there was a significant outflow of private transfers and net 
factor income, reflecting that foreign investors and expatriates remit capital abroad. 
The outflow of factor services and private transfers eroded domestic saving. During 
1970-75, overall domestic saving and official current transfers at constant 1977 constant 
prices were F$ 106.65 million but combined with the outflow of factor services and 
private current transfers, national saving was only F$35.29 million. Net capital inflow
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accounted for 87 per cent of the finance for capital accumulation and contributed 0.91 
percentage points of output growth.
The role of national saving in financing domestic capital accumulation and thus 
economic growth, however, improved during 1975-80. With the government tightening 
fiscal expenditure, strengthening controls on capital outflow, and its policy of reducing 
fuel consumption, domestic and national savings increased. National saving accounted 
for 61 per cent of net capital accumulation and contributed 0.87 percentage points of 
annual output growth.
Net capital inflow declined in the late 1970s. Its investment contribution was 
only equivalent to 39 per cent of net capital accumulation and contributed 0.57 
percentage points to annual growth in domestic output.
Table 8.7
Fiji: sources of finance for net investment, 1970-89
(per cent of net investment)
1971-75 1976-80 1981-85 1986-89 1971-89
Net domestic saving 25.11 67.65 44.15 245.17 64.35
Net national saving 13.33 60.74 26.87 148.55 46.72
Net capital inflow 86.67 39.26 73.13 -48.55 53.28
Source: Author's calculations.
The main source of finance for capital accumulation during 1980-85 was net 
capital inflow, contributing 73 per cent of domestic investment. In terms of output 
growth, net capital inflow contributed 0.48 percentage points of annual output growth 
and national saving generated 0.18 percentage points of annual output growth. 
Domestic saving at constant 1977 prices was F$133 million but the significant outflow 
of factor income and private transfers reduced national saving to only F$81 million. 
With natural disasters during 1980-85, the flow of official transfers as part of 
rehabilitation schemes was high (Table 8.6).
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Table 8.8
Fiji: contribution of sources of finance of net investment to growth in domestic
output, 1970-89
(per cent per annum)
1970-75 1975-80 1980-85 1985-89 1970-89
Net investment 1.05 1.44 0.66 0.23 1.00
Net national saving 0.14 0.87 0.18 0.34 0.48
Net capital inflow 0.91 0.57 0.48 -0.11 0.52
Source: Author’s calculations.
One of the interesting features of the post coup period is reflected in the 
transactions with the rest of the world. Net investment continued to decline, continuing 
to follow the declining trend pattern established after the recession of 1982-83. It 
contributed only 0.23 percentage points to economic growth. This is low by 
comparison with the previous five year period. Investment opportunities were lacking. 
There was a net outflow of capital equivalent to 0.11 percentage points of annual output 
growth. Capital outflow surged as the coups were seen to threaten the interests of 
ethnic Indians and foreign investor. The outflow of private remittances, valued at 
constant 1977 market prices, jumped from 4.7 per cent of net investment in 1980-85 to 
a record high of 41 per cent in 1985-89. Factor income outflow also surged by 150 per 
cent. National saving contributed 0.34 percentage points to annual output growth.
Overall, the source of finance to domestic investment during 1970-89 was 
dominated by net capital inflow, accounting for 53 per cent of capital accumulation. 
Official current transfers were equivalent to 27 per cent of net investment but since Fiji 
suffered from significant and consistent outflow of private remittances and factor 
income, national saving was equivalent to only 47 per cent of domestic investment.
In terms of contributions to long-term growth, national saving contributed 0.48 
percentage point or 16 per cent to the annual rate of growth of real output. The net
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capital inflow, on the other hand, contributed 0.52 percentage points (Table 8.8) or 18 
per cent of annual output growth.
Contribution of increases in labour to economic growth
On average, the number of employed workers grew at just under 3 per cent per annum 
during 1970-89. The growth of employed population has followed a similar pattern to 
growth in net domestic product (Table 8.9). The growth rate of employed workers was 
just below 5 per cent per annum during the first five years of the 1970s. It slowed down 
since the late 1970s.
Figure 8.5
Fiji: growth rate of employed population, 1970-89
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The contribution of increases in employed workers to output growth during 
1970-75 was more than triple the contribution of increases in capital stock. Although 
there was a wage and salary rise in 1972-73, employment of workers increased by 5 per 
cent per annum during 1970-75. Most of this increase came from the expansion in the 
public sector as the local government took over from the colonial administration. 
Increased employment in 1970-75 contributed to an output growth equivalent to 3.3 
percentage points per annum (Table 8.9).
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In terms of paid employment, government, manufacturing and distributive trade 
were the dominant sectors in 1980. Between 1970 and 1975, employment in the 
government administration and other social services increased by 7 per cent per annum 
and its employment share increased to almost 30 per cent of total paid employment. 
With the establishment of commercial banks and the Central Monetary Authority (now 
the Reserve Bank of Fiji) in early 1970s, employment in the financial services sector 
increased. However, its share in the total paid employed population was only 5 per cent 
in 1975.
Table 8.9
Fiji: contribution of increases in employed labour to growth in output, 1970*89
1970-75 1975-80 1980-85 1985-89 1970-89
Annual growth rate of output (per cent) 6.70 5.37 -1.11 2.29 2.65
Average labour share of income 
Annual growth rate of
0.66 0.65 0.69 0.68 0.67
labour (per cent)
Annual growth in output due to increase
4.98 2.48 2.85 1.75 3.02
in labour(percentage points) 
Percentage of output growth due to
3.29 1.61 1.97 1.19 2.02
increased labour (per cent) 49.10 30.00 •• 51.97 76.23
Source: Author's calculations.
During 1975-80, as the construction and upgrading of the physical infrastructure 
neared completion, the rate of growth of employed workers fell to 2.5 per cent per 
annum. Increases in employed workers generated a 1.6 percentage points of annual 
output growth.
The slow-down in total employment reflected falling growth in employment in 
the agricultural, mining, distributive trade sectors and the social and personal services 
sector (Table 8.10). Employment in the building and construction sector increased 
significantly as the construction of public infrastructure continued.
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Table 8.10
Fiji: Distribution of paid employees by economic activity engaged, 1970-89
(per cent of total paid employees)
1970 1975 1980 1985 1989
Agriculture, forestry and fisheries 6.83 6.17 3.01 3.18 2.43
Mining and quarrying 325 2.71 1.31 1.50 1.66
Manufacturing 17.76 18.23 19.15 17.34 22.30
Electricity, gas and water 2.16 2.19 2.84 2.62 2.89
Building and construction 14.54 12.07 16.02 18.26 5.93
Distributive trade 16.65 14.75 11.79 13.02 15.53
Transport and communication 8.30 9.18 10.09 9.63 11.17
Financial services 3.03 4.99 5.51 6.03 6.11
Social and personal services 27.47 29.70 29.98 32.93 31.99
Source: National Centre few Development Studies, South Pacific Economic and Social Database, 
Australian National University.
The growth of the employed population during 1980-85 remained relatively 
similar to the corresponding growth in 1975-80. The employed population grew at 2.9 
per cent per annum, compared to 2.5 per cent in the previous period and contributed 
about 2 percentage points o f annual output growth. The stagnation of the agricultural 
sector affected agricultural employment. As some of the major infrastructure 
developments launched in late 1970s and early 1980s were completed, total 
employment slowed down.
Table 8.11
Fiji: annual growth rate of paid employees by economic activity engaged, 1970-89
(per cent)
1970-75 1975-80 1980-85 1985-89 1970-89
Agriculture, forestry and fisheries 2.64 -9.47 -0.08 -4.65 -3.29
Mining and quarrying 0.59 -11.07 2.85 4.81 -1.30
Manufacturing 5.97 3.85 -1.82 8.76 3.76
Electricity, gas and water 5.62 8.32 -1.28 4.43 4.12
Building and construction 0.48 16.55 2.05 -22.92 -2.53
Distributive trade 2.12 -1.66 2.16 6.72 2.06
Transport and communication 7.95 4.81 -0.78 5.97 4.16
Financial services 19.25 4.90 1.97 2.43 6.52
Social and personal services 7.34 3.03 2.04 1.38 3.32
Source: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University.
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Table 8.9 shows that during 1985-89 employment slowed down Figure 8.6). 
Employment declined in 1987 by political problems and the subsequent economic 
decline. Employment however, increased by 12.6 per cent in 1989 as manufacturing for 
export was stimulated by economic reforms. Increased employment during 1985-89 
contributed 1.2 percentage points to annual output growth.
Figure 8.6
Fiji: contribution of increases in employed labour to output growth, 1970-89
(per cent per annum)
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Partial factor productivity and factor substitution
The capital-output ratio (or labour-output ratio) shows the units of capital (or labour) 
that are needed to produce one unit of output. Inversely, it represents the average 
product of capital (or labour) which measures the amount of output produced by a unit 
value of capital (or unit of labour).
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Figure 8.7
Fiji: average product of capital, 1970-89
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Figure 8.8
Fiji: average product of labour, 1970-89
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The average products of capital and labour generally increased between 1 y7u and 
1980 and between 1985 and 1989. In both periods, the growth rate of output was higher 
than the growth rates of the two factors. Increased average products imply that less of 
both factors were required to produce one unit of output. This can be interpreted as 
increased efficiency in the use of the two factors in production.
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Figure 8.9
Fiji: capital-labour ratio, 1970-89
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The time path of the capital-labour ratio shows that during the periods 1970-75 
and 1985-89 the Fiji economy moved in a labour intensive direction as the economy 
used more labour relative to capital. The period 1975-85, the planning and import 
substitution phase, witnessed a move towards greater capital intensity.
Table 8.12
Fiji: selected partial productivity indicators, 1970-89
1970 1975 1980 1985 1989
Average product of capital* (FS) 0.20 0.24 0.25 0.21 0.24
Average product of labour* cftooo) 2.71 2.84 3.27 2.72 2.93
Capital-output ratioc 5.00 4.17 4.00 4.76 4.16
Capital-worker ratio (fvooo)* 13.26 12.03 13.16 12.81 12.21
Note: a/ output produced per unit erf capital; b/ output produced per unit of labour, c/ the table only presents the value of capital 
required to produce one unit of real output; dj  shows the value of capital available to each worker.
Source: Author's calculations.
Contributions of changes in total factor productivity to economic growth
The growth in total factor productivity accounts for the changes in domestic production 
that are not accounted for by the increases in capital stock and employed workers. 
During 1970-89, the annual output growth that is not attributable to changes in factor
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inputs is more than the average rate of growth of net domestic product. In other 
words, the growth contribution of changes in total factor productivity was negative.
Growth in total factor productivity represents additional output obtained from 
unit of capital and labour combined and can come about as a result of the factors 
outlined earlier in this chapter. Resources can be re-allocated to more productive 
uses. Fiji turned to the use of direct controls rather than the use of market forces to 
achieve this in the mid 1970s and early 1980s, with negative impacts on growth. The 
appropriateness of economic policy in allocating resources to more productive uses 
and efficiency in the utilization of those resources is included in the growth in total 
factor productivity. The extent to which resources are efficiently utilized depends on 
factors such as capital utilization and the appropriateness of production techniques. 
Appropriateness refers in this context not only to the ability of new technology to 
boost domestic production but ability to minimize operating and maintenance cost, 
given the level of manpower skills and relative capital and labour prices. Since it is 
not possible to quantify all the factors that affect the residual term of the growth- 
accounting equation or the growth in total factor productivity, the exact contribution 
of each factor to economic growth can not be identified.
From table 8.13, growth in total factor productivity during 1970-75 contributed 
on average 2.36 percentage points of annual output growth. Improvement in 
education was probably important in this period. The growth of total factor 
productivity fell in the second half of the 1970s, only contributing 2.32 percentage 
points of annual output growth
Various factors explain the negative growth in total factor productivity during 
1980-85. The global recession affected the economy. Cyclones hit the islands. Wage 
and fringe benefits grew rapidly in the 1980s ahead of productivity. A wage freeze in 
1985 came too late to boost employment.
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Table 8.13
Fiji: sources of growth of output, 1970-89
(percentage points)
1970-75 1975-80 1980-85 1985-89 1970-89
Annual growth in output 6.70 5.37 -1.11 2.29 2.65
Annual output growth due to capital growth 1.05 1.44 0.66 0.23 1.00
Annual output growth due to labour growth 
Annual output growth due to
3.29 1.61 1.97 1.19 2.02
growth in total factor productivity 2.36 2.32 -3.74 0.87 -0.37
Source: Author's calculation.
Figure 8.10
Fiji: annual growth in total factor productivity1, 1970-89
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The heavy regulation of the economy in the late 1970s and early 1980s 
apparently contributed to the decline in total factor productivity. The next period, 1985- 
89, in contrast saw a positive growth in total factor productivity of about one percentage 
point of output growth probably resulting from the post coup reforms that were in place 
by 1989. The economy was redirected towards more labour intensive production 
consistent with Fiji's comparative advantage. The growth in total factor productivity 
was negative during 1985-87 but the excellent recovery in 1988-89 supported a positive
1. Adjusted TFP growth is the growth in total factor productivity after allowing for the improvement 
in the quality of the labour force.
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medium-term growth in total factor productivity. Excess capacity which emerged 
during the slump in 1987-88 no doubt contributed to negative growth in total factor 
productivity in 1986-87.
Contribution of improvements in the quality of workers to economic growth: As 
discussed in Chapter 5, the contribution of the improvement in the quality of the labour 
force can be estimated separately from the contribution of the rest of total factor 
productivity growth, using an index of labour quality of the form:
dq/q = odE/E + xdH/H (8.1)
where
dq/q is rate of improvement in quality of the labour force;
dE/E is rate of improvement in the educational standard of the labour force;
dH/H is rate of improvement in the health standard of the labour force;
x is elasticity of labour quality with respect to health; and
G is elasticity of labour quality with respect to education.
To obtain the rate of improvement in the quality of labour, estimates of the quality 
elasticities and the rates of improvement in education and health of the labour force are 
needed. This study considers three different scenarios for improvements in the quality 
of the labour force, assuming three different estimates of the quality elasticities as 
specified in Chapter 5. One scenario represents decreasing returns to scale for labour 
quality where the sum of the elasticities of labour quality with respect to education and 
health standard is less than unity (a+x<l); one is a constant returns to scale situation 
(g+x=1); and the third is an increasing returns to scale (g+x>1).
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Table 8.14
Fiji: contribution of improvement in the quality of labour force to growth of 
output, 1970-89, (per cent per annum)
1970-75 1975-80 1980-85 1985-89 1970-89
Total factor productivity 2.36 2.32 -3.74 0.87 -0.37
Decreasing returns to scale 0.41 0.45 0.48 0.35 0.42
Educational improvement (o=0 .6) 0.38 0.39 0.40 0.32 0.37
Health improvement (x=02) 0.03 0.06 0.08 0.03 0.05
Constant returns to scale 0.43 0.50 0.55 0.39 0.47
Educational improvement (o=0.6) 0.38 0.39 0.40 0.32 0.37
Health improvement (t=o.4) 0.05 0.11 0.15 0.07 0.10
Increasing returns to scale 0.46 0.56 0.63 0.42 0.52
Educational improvement (a=0.6) 0.38 0.39 0.40 0.32 0.37
Health improvement (x=0.6) 0.08 0.17 0.23 0.10 0.15
Adjusted total factor productivity 
Decreasing returns to scale 1.95 1.87 -4.22 0.50 -0.79
Constant returns to scale 1.93 1.82 -4.29 0.48 -0.84
Increasing returns to scale 1.90 1.76 -4.37 0.45 -0.89
Source: Author's calculations.
Chapter 5 demonstrates that within decreasing returns and constant returns to 
scale, the rate of improvement in labour quality is relatively insensitive to variations in 
the two elasticities. We can thus choose an arbitrary combination of the quality 
elasticities, under the decreasing and constant returns to scale scenarios, to estimate the 
respective rates of improvement in labour quality. With respect to the increasing 
returns to scale, this study chose low levels of o and x but still satisfies the increasing 
returns to scale condition.
Under the three scale scenarios, the quality of workers improved consistently 
after 1970. Averaging the results of the three scenarios, the improvement in the quality 
of workers contributed 0.47 percentage points to annual output growth, of which 0.37 
percentage points was due to educational improvement and 0.1 percentage points was 
due to improvement in their health.
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Sources of growth in Tonga
Detailed national account data for Tonga prior to 1975 are lacking. Estimates suggest 
that gross domestic product grew at 3 per cent per annum during 1970-75 but the 
components are not available.
Despite the emphasis in development plans to the encouragement of agriculture, 
the relative importance of agriculture has been declining continuously since the mid 
1970s. As a consequence of the land tenure system and the very limited availability of 
agricultural land, Tonga's agriculture is based on small holder production. Apart from 
copra production, banana plantations were the main commercial crop until vanilla and 
pumpkins took over in the recent years. Tourism and manufacturing received the main 
emphasis of government policies in recent years.
Table 8.15
Sectoral contribution to gross domestic product in Tonga, 1974/75-88/89
(Percentage shares in real GDP at factor cost)
1974/75 1979/80 1984/85 1988/89
Agriculture 49.4 38.5 32.6 29.6
Subsistence 25.1 18.2 18.4 18.8
Industry 10.5 14.4 13.9 14.3
Manufacturing 6.4 7.0 11.7 13.3
Services 40.1 47.1 53.5 56.1
Source: National Centre for Development Studies, South Pacific Economic and Social Database, 
Australian National University, Canberra 1991; and World Bank, World Tables 1989-90 
edition, Johns Hopkins University Press, London 1989.
Manufacturing activities are small scale and dominated by import-substitution 
industries (Table 8.15) but the establishment of the Small Industry Centre in 1980 also 
boosted manufacturing for export. The GDP share of services sector has been 
increasing with the expanding government services. Tourism industry is very under­
developed despite Tonga's potential in natural recreational facilities, a relaxed lifestyle 
and its distinctive cultural and historical background.
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The foreign trade balance does not represent a true picture of exports in Tonga. 
Some food exports are sent to relatives abroad. When sold the proceeds take the form 
of private remittances. Other remittances and increasing official transfers have enabled 
Tonga to run high trade deficits. The impact of these current transfers on the domestic 
economy has boosted domestic consumption and crowds out domestic saving (Kioa 
1992).
The government is the major employer in the formal sector. Current government 
expenditure is on average around 30 per cent of GDP with development expenditure 
(funded by external finance - mainly foreign aid and overseas borrowing) equivalent to 
20 per cent of GDP.
After the world recession of 1975, the Tongan economy was quick to recover, 
growing at about 3 per cent during 1975-80. The growth impetus came from 6 per cent 
growth in the services sector which accounted for almost 50 per cent of GDP. The 
earthquake in 1977 did not affect the trend of real output. Agricultural output stagnated 
at less than one per cent per annum but rehabilitation from the earthquake boosted 
construction activities. But because the share of the construction industry to GDP was 
relatively low improved growth in construction failed to compensate for stagnating 
agricultural output.
Overall, the Tongan economy grew at 5 per cent per annum during 1979/80- 
1984/85. Some structural changes occurred. The GDP share of agriculture declined to 
39 per cent in 1980. Industry, with the establishment of the Small Industries Centre, 
strengthened its share from 10 to 14 per cent and services increased from 40 to 47 per 
cent.
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Table 8.16
Growth in Tonga's real output by sectoral origin
(per cent)
1969/70-74/75 1974/75-79/80 1979/80-84/85 1984/85-88/89 1969/70-88/89
Agriculture 0.4 1.6 2.0 0.7
Industry .. 11.6 4.7 3.7 6.5
Manufacturing .. 5.9 15.6 5.5 10.2
Services 5.8 7.6 4.2 5.8
GDP at factor cost 2.99 3.7 4.8 2.0 3.6
Source: National Centre for Development Studies, South Pacific Economic and Social Database, 
Australian National University, Canberra 1991; and World Bank, World Tables 1989-90 
edition, Johns Hopkins University Press, London 1989.
The 1982-83 recession coincided with cyclone which damaged the agricultural 
sector so that recovery from the recession was slow. However, as energy prices fell, 
recovery proceeded and by 1985, real GDP grew by 5 per cent. Agriculture recovered, 
partly because of favourable copra prices.
The Tongan economy slowed down again during 1984/85-1988/89. Gross 
domestic product at constant 1984/85 prices grew at 2 per cent per annum compared to 
4.8 per cent per annum in the previous five year period. Most of the growth impetus 
came from the manufacturing sector. A drought in 1987 and the closure of the 
desiccated coconut factory at the beginning of 1989 depressed economic growth during 
1984/85-1988/89. Vanilla and banana exports declined in 1988. During this period, the 
average annual rate of growth in real net domestic product was only 1.4 per cent per 
annum.
In the latter half of the 1970s, the Tongan net domestic product at constant 
1984/85 prices grew moderately at just above 2 per cent per annum. The stagnating 
agricultural sector was largely responsible for this poor performance. Agriculture grew 
by less than half a per cent per annum.
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Table 8.17
Average annual growth rates of the relevant variables of the growth-accounting
equation
(per cent)
Year
Net
domestic
product
Net
capital
stock
Employed
labour
1974/75 - 1979/80 2.02 8.09 1.79
1979/80 - 1984/85 4.56 4.81 3.50
1984/85 - 1988/89 1.36 2.79 0.51
1974/75 - 1988/89 3.42 5.07 1.90
Source: Author’s calculations.
Figure 8.11
Tonga: growth rate of net domestic product at 1984/85 constant factor cost,
1974/75-88/89
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While agricultural production improved, its relative importance declined as its 
contribution to gross domestic product fell from 49 per cent in 1979/80 to 35 per cent in 
1984/85. Most of the growth impetus came from the Small Industries Centre. Value 
added from the services sector also improved as tourism picked up.
The rate of growth of real net domestic product during the period 1974/75 to 
1988/89 as a whole was 3.4 per cent per annum. Despite its smallness, the Tongan 
economy managed partly to insulate itself from petroleum price increases of the 1970s
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and the world recession of 1982-83. The infrastructure developments undertaken in the 
late 1970s facilitated growth in domestic production during the first half of the 1980s. 
This moderate rate of growth resulted mainly from expansion of the industrial ar d 
services sectors. The agricultural sector grew at less than one per cent per annum. The 
Kingdom of Tonga has achieved favourable growth in net domestic product at constant 
1984/85 prices despite its smallness. The government has made a major contribution to 
growth through prudent macroeconomic policies and the establishment of the Small 
Industries Centre. The private sector showed considerable enterprise by establishing 
vanilla and vegetable exports.
Contribution of increases in capital to economic growth
The growth rate of capital stock was 8 per cent per annum during 1974/75-1979/80. 
Most of this capital growth came from industrial and infrastructure developments. The 
desiccated coconut factory was established and also extended during this period. The 
Small Industries Centre was also constructed during this period, and so was the Coconut 
Oil Mill. The Dateline Hotel, constructed in 1966, was extended in 1976 with an extra 
hundred rooms. A number of small apartments and guest houses were constructed. 
Fua'amotu airport was upgraded to jet standard and airstrips in outer islands were 
constructed. The telephone system was automated, extended and linked to the rest of 
the world through a satellite earth station. With the establishment of the Tonga 
Development Bank, more funds were available for building of fishing boats and the 
purchase of fishing gear. Some rural roads were also upgraded. Increases in capital 
stock contributed 2.2 percentage points to economic growth during 1974/75 - 1988/89.
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Table 8.18
Tonga: contribution of increases in capital stock to annual rate of growth of
output, 1974/75-1988/89
1974/75-79/80 1979/80-84/85 1984/85-88/89 1974/75-88/89
Annual growth rate of output (per cent) 2.02 4.56 1.36 3.42
Average capital share of income 0.34 0.39 0.43 0.39
Annual growth rate of capital (per cent) 
Annual growth in output due
8.09 4.81 2.79 5.07
to increase in capital (percentage pomu) 
Percentage of annual output growth
2.75 1.88 1.20 1.98
due to increased capital (percent) 136.14 41.23 88.24 57.89
Source: Author's calculations.
Figure 8.12
Tonga: growth rate of capital stock, 1974/75-88/89
(at 1984/85 constant factor cost)
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Capital accumulation slowed down during the period 1979/80-1984/85. The rate 
of capital accumulation was influenced by the reconstruction and rehabilitation 
associated with the after-math of hurricane Isaac after 1982. The hurricane damaged 
buildings and construction and reconstruction led to investment. With a growth rate of 
4.81 per cent per annum, capital accumulation contributed 1.78 percentage points of 
output growth. It is worth noted that this high capital growth is an overestimate because
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hurricane Isaac destroyed some of the stock and this has not been allowed in the capital 
stock estimates.
During 1984/85-88/89, capital stock was growing at 3 per cent per annum and 
most of the capital accumulation being in public infrastructures, notably the 
construction of the Faua Wharf and the extension of Queen Salote Wharf. Increased 
capital stock contributed an equivalent of 1.26 percentage points of output growth 
which explains 93 per cent of the total growth in real output.
Figure 8.13
Tonga: contribution of increases in capital stock to economic growth
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The overall rate of growth of capital stock during 1974/75-88/89 was 5.07 per 
cent per annum (which is relatively high compared to Fiji's corresponding rate for the 
same period). It contributed 1.88 per cent points to its economic growth.
Growth contributions of net capital inflow and national saving: The main source of 
finance for capital accumulation during 1974/75-1979/80 was capital inflow. Domestic 
saving has been negative throughout the 1970s and 1980s. Since the government deficit 
was not too significant, the poor saving performance can be largely attributed to the
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private sector, particularly to the prevalence of a high rate of personal consumption 
supported by remittances of Tongan working abroad (Ahlburg 1991). High personal 
consumption relates to low per capita income, high levels of private remittances, and 
cultural factors that tend to weaken the saving motive (Fairbaim 1991). High 
consumption may be overstated as remittances also contributed to investment notably in 
the building of churches. Such investment, however, can only contribute to factor 
productivity growth in a very indirect way if at all.
Table 8.19
Tonga: accumulated finance for domestic capital accumulation, 1974/75-1988/89
(at constant 1984/85 prices. TS million)
1975/76-79/80 1980/81-84/85 1985/86-88/89 1975/76-88/89
Net domestic investment 83.02 73.01 40.82 196.85
Net domestic saving -45.07 -87.16 -103.26 -235.49
Net current transfers 83.99 149.44 120.29 353.72
Private transfers 54.87 99.09 100.48 254.44
Official transfers 29.12 50.35 19.81 99.28
Net factor income received 8.31 16.34 13.41 38.06
Net national saving 47.21 78.61 30.42 156.25
Net capital inflow 35.81 -5.60 10.40 40.61
Source: National Centre for Development Studies, South Pacific Economic and Social Database,
Australian National University, Canberra.
During 1974/75-79/80, national saving, which becomes positive when net current 
transfers are allowed, was equivalent to 57 per cent of domestic investment while 
foreign borrowing and other capital inflows were 43 per cent (Table 8.19). In terms of 
growth contribution, national saving contributed 1.6 percentage points to economic 
growth and 1.2 percentage points from net capital inflow. The increases in capital stock 
during 1974/75-1979/80 contributed 2.75 percentage points of the average annual rate 
of increases in real output.
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Table 8.20
Tonga: sources of finance for net investment, 1974/75-1988/89
(per cent of net investment)
1975/76-79/80 1980/81-84/' ,5 1985/86-88/89 1975/76-88/89
Net domestic saving -54.29 -119.38 -252.96 -119.63
Net national saving 56.87 107.67 74.52 79.38
Net capital inflow 43.13 -7.67 25.48 20.63
Source: Author’s calculations.
As no major infrastructure development took place during 1979/80-84/85, net 
capital inflow was relatively low, in fact negative, compared to its level in the previous 
fives years. The inflow of current transfers, both from official and private sources, was 
high with international efforts to assist the hurricane rehabilitation programme. During 
1980/81-84/85, net official transfers at constant 1984/85 prices were equivalent to 
T$50.4 million but private remittances were equivalent to T$99.1 million .
Table 8.21
Tonga: contribution of sources of finance of net investment to annual growth of
output, 1974/75-1988/89
(per cent)
1974/75-79/80 1979/80-84/85 1984/85-88/89 1974/75-88/89
Net investment 2.75 1.88 1.20 1.98
Net national saving 1.56 2.02 0.89 1.57
Net capital inflow 1.19 -0.14 0.31 0.41
Source: Author's calculations.
During 1974/75-88/89, some 80 per cent of finance for Tonga's capital 
accumulation was contributed by national saving while net capital inflow contributed 20 
per cent. With Tonga's negative domestic saving, the significant inflow of private 
remittances and foreign aid has supplemented national saving. National saving 
contributed 1.6 percentage points to annual economic growth while 0.4 percentage 
points came from net capital inflow.
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Figure 8.14
Tonga: growth rate of employed population, 1974/75-88/89
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Contribution of increases in employed labour to economic growth
Most of employed workers in Tonga are engaged in agriculture. Between 1976 and 
1986, however, there was a drift of workers away from agricultural and fishing 
employment.
Table 8.22
Tonga: distribution of total employment by economic activity engaged
(per cent of toul employment)
1976
census
1986
census
Agriculture, forestry and fishing 51.16 47.10
Quarrying and manufacturing 2.16 2.93
Electricity and water 0.61 1.49
Building and construction 6.19 7.87
Distributive trade 4.43 7.28
Transport and communication 4.45 2.10
Financial services 0.33 0.08
Other services 30.67 31.15
Source: National Centre for Development Studies, South Pacific Economic and Social Database, 
Australian National University, Canberra.
190
The proportion of salary and wage earners increased as urban employment 
increased. The 1986 population census showed that the proportion of professional and 
technical manpower as well as agricultural and related workers declined from the 
previous census in favour o f clerical, services and general production workers.
Figure 8.15
Tonga: contribution of increases in employed labour to output growth,
1974/75 88/89
(per cent per annum)
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Table 8.23
Tonga: distribution of total employment by employment status
(per cent)
1976
census
1986
census
Salary and wage workers 38.29 52.30
Own account workers 37.31 10.52
Employers 0.29 0.77
Unpaid family workers 15.10 34.42
Others not states 9.01 1.99
Source: National Centre for Development Studies, South Pacific Economic and Social Database, 
Australian National University, Canberra.
The growth rate of total employment during 1974/75-79/80 was around 1.8 per 
cent per annum. The main forces behind the increased employment was emigration and
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the freeze of public service recruitment in 1976. During this period, increases in 
employment contributed 1.2 percentage points of annual output growth.
The rate of growth of employed workers increased to 3.5 per cent per annum 
during 1979/80-1984/85, contributing 2.1 percentage points of the annual rate of growth 
of output
Table 8.24
Tonga: contribution of increases in employed labour to annual growth of output,
1974/75-1988/89
1974/75-79/80 1979/80-84/85 1984/85-88/89 1974/75-88/89
Annual growth rate of output (per cent) 2 .02 4 .56 1.36 3.42
Average labour share of income 0 .66 0.61 0.57 0.61
Annual rate of growth of labour (per cent) 
Annual growth in output due to increase in
1.79 3.50 0.51 1.90
labour (percentage points)
Percentage of output growth due to increased
1.18 2.13 0.29 1.15
labour 58.42 46.71 21 .32 33.63
Source: Author's calculations.
During 1984/85-1988/89, labour employment was stagnating. The main causes 
were the closure of the coconut factory and the shift to more automated production in 
the knitwear factory. There was also significant reduction in employment at the 
Tokomololo Saw Mill and the MAFF boat building Centre (Tonga 1989). The special 
visa-free travel to New Zealand at the end of 1986 also contributed to the decline. 
Declined employment eroded the growth in real output.
Partial factor productivity and factor substitution: The average product of capital 
declined over the period 1974/75-1988/89, implying that the economy used more capital 
to produce one unit of output (Table 8.24). On the other hand, the average product of 
labour increased as less labour was required in domestic production.
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Table 8.25
Tonga: selected partial productivity indicators, 1974/75-88/89
1974/75 1979/80 1984/85 1988/89
Average product of capital4 (TS) 0.23 0.19 0.19 0.18
Average product of labour* row») 2.55 2.71 2.95 3.01
Capital-output ratio* 4.35 5.26 5.26 5.56
Capital-worker ratio roooo/* 10.60 14.24 15.85 16.90
Note: a/ output produced per unit of capital; bj  output prefaced per unit of labour, c/  the table only presents the value of capital 
required to produce one unit of real output; d/  shows the value of capital available to each worker.
Source: Author's calculations.
Figure 8.16
Tonga: average product of capital, 1974/75-88/89
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Figure 8.17
Tonga: average product of labour, 1974/75-88/89
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Figure 8.18
Tonga: Capital-labour ratio, 1974/75-88/89
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Contribution of changes in total factor productivity to economic growth
During 1974/75-79/80, domestic output grew with the increase in capital and labour. 
The growth in total factor productivity was however negative as the growth contribution 
of increases in labour and capital were higher than the growth in domestic output.
Table 8.26
Tonga: sources of growth of output, 1974/75-1988/89,
(percentage points)
1974/75-79/80 1979/80-84/85 1984/85-88/89 1974/75-88/89
Annual growth rate of output 2.02 4.56 1.36 3.42
Annual growth in output due to capital growth 2.75 1.88 1.20 1.98
Annual growth in output due to labour growth 1.18 2.13 0.29 1.15
Annual growth in output due to TFP growth -1.91 0.55 -0.13 0.29
Source: Author's calculations.
During 1979/80-1984/85, output growth was growing at 4.56 per cent per annum. 
This was accompanied by increased employment at the Small Industries Centre. 
However, the rate of growth of capital stock slowed down. The combined annual
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growth contribution of increases in the two factor inputs was 4 percentage points and 
thus the annual growth in total factor productivity was marginally positive.
Figure 8.19
Tonga: annual growth in total factor productivity, 1974/75-88/89
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Table 8.27
Tonga: contribution of improvement in the quality of workers to annual rate of 
growth of output, 1974/75-1988/89,
(Per cent)
1974/75-79/80 1979/80-84/85 1984/85-88/89 1974/75-88/89
Total factor productivity -1.91 0.55 -0.13 0.29
Decreasing returns to scale 0.58 0.51 0.44 0.51
Educational improvement (o=0.6) 0.49 0.43 0.40 0.43
Health improvement (x=0.2) 0.09 0.08 0.07 0.08
Constant returns to scale 0.67 0.59 0.53 0.59
Educational improvement (a=0.6) 0.49 0.43 0.40 0.43
Health improvement (x=o.4) 0.18 0.16 0.13 0.16
Increasing returns to scale 0.76 0.67 0.61 0.67
Educational improvement (o=0.6) 0.49 0.43 0.43 0.43
Health improvement (x=o.6) 0.27 0.24 0.21 0.24
Adjusted total factor productivity 
Decreasing returns to scale -2.49 0.04 -0.57 -0.22
Constant returns to scale -2.58 -0.04 -0.66 -0.30
Increasing returns to scale -2.67 -0.12 -0.74 -0.38
Source: Author's calculations.
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Annual output growth was stagnant during 1984/85-1988/89, the growth in total 
factor productivity was positive.
Contribution of improvement in the quality of the labour force to economic growth: 
The annual growth contribution of the improvements in the quality of the labour force 
during 1974/75-79/80 under the three returns to scale scenarios, averaged 0.7 
percentage points. The adjusted growth in total factor productivity became more 
negative.
Growth in total factor productivity during 1979/80-1984/85 was marginally 
positive. However, after allowing for the growth contribution of improvement in the 
quality of the labour force, which ranged from 0.5 to 0.7 percentage points, growth in 
total factor productivity was on the average negative. Table 8.24 shows that the 
professional and technical workers declined between the census years (1976-86). This 
could be interpreted as a constraint on technical progress. However, table 8.26 shows 
that the improvement in the general quality of labour continued.
Despite the low growth in output during 1984/85-1988/89, the growth in total 
factor productivity was still positive, even allowing for the contribution of 
improvements in labour quality.
However, allowing for the improvement in labour quality, the adjusted growth in 
total factor productivity was negative. This means that the economy could not utilize 
the increases in labour and capital more efficiently to generate higher economic growth.
Sources of growth in Fiji and Tonga
As table 8.28 suggests, the growth performance and the sources of growth in the two 
island economies lack a common pattem. The period towards the end of the 1970s is 
marked by the second petroleum price increase and favourable primary commodity
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prices but both countries were only growing moderately. In Fiji, growth in total factor 
productivity was negative 2 percentage points while in Tonga it was 2 percentage points 
of annual output growth.
During the first half of the 1980s, with the world recession of the 1982-83, low 
commodity prices but also a marked fall in petroleum prices, Fiji had a fall in domestic 
output while Tonga achieved excellent growth of almost 5 per cent per annum. The 
growth in total factor productivity was negative in Fiji but positive in Tonga. Although 
both countries moved towards relatively capital intensive production Tonga managed to 
be competitive in agriculture and manufacturing as its employment was increasing.
Table 8.28
Sources of growth of domestic output in Fiji and Tonga
(per cent)
Annual growth 
rate of 
output
(%)
Annual growth 
in output due 
to capital 
growth
(percentage points)
Annual growth 
in output due 
to labour 
growth
(percentage points)
Annual growth 
in output 
due to TFP 
growth
(percentage points)
1975-80
Fiji 5.37 1.44 1.61 2.32
Tonga* 2.02 2.75 1.18 -1.91
1980-85
Fiji -1.11 0.66 1.97 -3.74
Tonga* 4.56 1.88 2.13 0.55
1985-89
Fiji 2.29 0.23 1.19 0.87
Tonga* 1.36 1.20 0.29 -0.13
1975-89
Fiji 2.65 0.96 2.00 -0.31
Tonga* 3.42 1.98 1.15 0.29
Note: a/ year ending 30 June.
Source: Author's calculation.
The period towards the end of the 1980s showed a moderate growth in the two 
island economies. Their growth in total factor productivity were positive and around 
the same magnitude. Fiji proceeded towards constructive economic reforms that helped
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its growth in total factor productivity; Tonga's positive growth in total factor 
productivity resulted from the decline in the number employed, suggesting improved 
productivity and utilization of workers.
Overall, the two countries experienced moderate growth of around 3 per cent per 
annum during 1975-89 but Tonga experienced a positive growth in total factor 
productivity while Fiji did not.
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Chapter 9
Summary and conclusions
The islands of the South Pacific have tended to blame their smallness, remoteness 
from principal markets and fragmentation within the South Pacific for their 
relatively modest growth since independence. These are contributing factors, but a 
realistic assessment of the South Pacific economies suggests that other factors have 
also been important in determining economic performance.
The lifestyle associated with ’subsistence affluence’ undoubtedly contributes 
to low pressure for growth. If lifestyle and leisure are counted as income, returns 
to labour and capital in the subsistence sector are very high. There is little 
pressure for household saving in extended families that enjoy communal support as 
well as free education and high levels of free health and other welfare services. 
Saving for intermediate objectives such as housing or for old age is scarcely 
necessary in this environment. Even urban workers in the formal sector often 
return to their villages when they retire. Consumption pressures on the other hand 
are high. A considerable proportion of consumption in the South Pacific does not 
consist of individual but social consumption. Windfall incomes are shared, 
communal festivities are socially funded, and in islands such as Tonga and Western 
Samoa particularly, a significant proportion of income is spent on church matters. 
The building of churches is an important form of consumption.
The second unique pervasive affluence in the Pacific is that of development 
assistance. Except for Fiji, aid flows are an important component of government 
budgets, giving countries a great deal of freedom in current expenditures. And
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even in Fiji, development assistance is a significant component of national saving. 
Inevitably, domestic savings tend to be crowded out, but incremental capital- 
output and capital-labour ratios are high. In addition to development assistance, 
balance of payments accounts are also supported by flows of current transfers from 
private sources. In Tonga and Western Samoa, remittances from permanent and 
temporary emigrants are significant and they encourage consumption and crowd 
out savings.
The situation in the South Pacific is, however, changing. With growing 
population pressures, a serious concern with growth, to ensure adequate 
employment creation, is beginning to emerge. It is well established that most 
South Pacific islands (except the countries of high level of emigration, that is 
Tonga and Western Samoa) will have serious labour force absorption problems for 
some 30 years from the late 1990s as a result of the demographic structures already 
in place. If population policies do not change, and at present there is no sign of 
change, labour force absorption could be a dominant island economic problem for 
much longer.
The relatively modest growth of the islands since independence is thus now 
becoming of serious concern. By focusing on the principal sources of growth, this 
study has sought to draw attention to the issues to which policy needs to be 
addressed.
Study findings
In this study the data sets available were very limited in some areas, and this must 
detract from the confidence with which some of the findings can be accepted. 
However, they clearly illustrate the potential value of the methodology for. policy
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formation, and indicate that the effort to improve the data available would be 
worth while.
During the period of account, increases in capital stock contributed 38 per 
cent of Fiji’s annual growth of net domestic output and 58 per cent in Tonga. 
During 1970-89, net capital inflow contributed 53 per cent of Fiji’s domestic 
investment or 0.52 percentage points to its annual output growth. Its national 
saving contributed 47 per cent of net investment or 0.48 percentage points to its 
annual growth in domestic output. In Tonga, during 1974/75-88/89, 79 per cent of 
net investment or 1.57 percentage points to its annual growth in domestic output 
came from national saving. Net capital inflow contributed 21 per cent of annual 
net investment and 0.41 percentage points to its annual growth in net domestic 
output. Tonga’s domestic saving is negative as domestic consumption exceeds its 
domestic production. This is made possible by the high inflow of private 
remittances.
Labour growth, during 1970-89 in Fiji, contributed 75 per cent of annual 
growth of real output. Due to emigration, the figure for Tonga was only 34 per 
cent of its annual output growth. Improvements in the quality of the labour force 
in the two economies accounted for 16 to 17 per cent of their respective annual 
growth in domestic output. Educational improvements contributed, on the 
average, 12 to 13 per cent of annual output growth in the two countries while 
health contributed 4 to 5 per cent per annum.
Tonga experienced a marginally positive growth of total factor productivity 
while Fiji experienced a decline in the growth in total factor productivity. The 
adjusted growth in total factor productivity can be explained by technical progress, 
quality improvement in capital, improvement in allocative efficiency, economies 
and diseconomies of scale in production, changes in factor utilization rates and
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specification and measurement errors. Most of these factors are subject to the 
influemce of economic policies. For example, education and health policies would 
encourage the quality of life of the population; appropriate industrial policy would 
ensure the suitability and appropriateness of capital investments and technology to 
the situation in the islands; and competitive pricing system would encourage 
allocative efficiency.
Policy implications
This study was not specifically concerned with the way in which 
macroeconomic stability impacted on the components of growth, but general 
experience in the South Pacific and elsewhere indicates the importance of 
economic policies for sustained growth. The one South Pacific nation that ignored 
sound macroeconomic management, Western Samoa, has had a very poor growth 
record.
The openness of the South Pacific economies largely deriving from their 
smallness but also a policy objective for most of the time for most of the islands, 
was linked to the success of macroeconomic management and was also important 
in establishing a stable economic environment. Because of the lack of 
competitiveness in public sector employment, the dominant role of the public 
sector, with the concomitant crowding out of the private sector, has also 
contributed to low labour and capital productivity. As noted in Chapter 2, analysts 
of Pacific economies have concluded that protectionism and regulations, 
particularly in Fiji, that departed from openness, had a negative impact on 
efficiency and growth. In both Fiji and Tonga such policies probably accounted for 
low productivity not only of labour and capital, which were examined in this study, 
but also of entrepreneurship which only figured as part of the ’residual’ component
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of the growth-accounting framework. Yet entrepreneurship is closely related to 
labour and capital productivity and tha* grew slowly and even declined.
Education and health are critical areas of government policy because of 
their impact on labour skills and labour productivity which was an important 
component of growth. As it becomes increasingly evident that a growing labour 
force is guaranteed in most of the islands for the next 30 years or so it is also 
evident that growth could be accelerated by improved skills and training. This 
requires deepening of the education system to generate greater labour productivity 
at all levels from unskilled workers to top managers. This conclusion is 
particularly important for Fiji where an increasing supply of labour has been, and 
will be for the next generation at least, an important component of growth. If 
education does not improve, further declines in labour productivity are likely.
Policies towards development assistance and capital inflows require review. 
On the one hand, capital inflows have made a substantial contribution to the 
availability of public and to a lesser extent private funds. But large flows of 
development assistance to small economies generally lead to excessive capital 
intensity in the public sector and hence to low productivity. They probably crowd 
domestic savings. They have ’booming sector’ effects, tending to support an 
overvaluation of the exchange rate with consequent biases against exports and an 
increase in the prices of non-traded services as resources are drawn into the public 
sector.
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Table 9.1
Sources of growth of domestic output in selected developing economies, 1982-1988
Annual Annual Annual Annual growth
growth growth growth in output
rate of rate of rate of due to TFP
output capital labour growth
<%) (%) <%) (percentage points)
Fiji -0.06 0.96 2 .2 5 -1.89
Indonesia 3 .6 2 3 .3 5 - 1 .0 6 1 .3 2
Malaysia 4 .4 1 2 .8 9 -2 .2 9 - 0 .7 9
Philippines 0 .8 0 0 .5 8 0 .8 6 - 0 .6 4
Republic of Korea 1 0 .1 2 3 .5 9 1 .2 0 5 .3 3
Taiwan 8 .1 0 2 .2 1 0 .9 5 4 .9 5
Thailand 6 .1 5 2 .3 3 2 .3 4 1 .4 8
Tongaa 1.78 3.81 0.91 -0.29
Note: tJ  year ending 30 June.
Source: The estimates for Fiji and Tonga are author’s calculations. The estimates for other countries 
are obtained from Fry M ., 1991. ’Domestic resource mobilization in developing Asia: Four 
policy issues’, Asian Development Review, 9(1:18-19).
The potential effects of appropriate policies on factor productivity are 
shown in Table 9.1.
Fiji and Tonga like the Philippines, a highly protectionist country with poor 
macroeconomic policies, show negative factor productivity trends. High petroleum 
rents had the same effect in Malaysia, though not in Indonesia, where petroleum 
output was a smaller component of exports and GDP than it was in Malaysia. The 
Republic of Korea and Taiwan indicate the scope for factor productivity growth in 
outward oriented, competitive countries dominated by private sector exports. In 
these economies, the public sectors must supply infrastructural facilities at 
internationally competitive prices, otherwise the private sector can not compete 
internationally. The implications for the South Pacific island economies are clear. 
Macroeconomic stability has to be combined with trade and labour policies that 
encourage international competitiveness by the private sector. Recent policies in 
Fiji and Tonga indicate that such strategies are just as viable in small South Pacific 
economies as in larger countries.
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